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PRKl^Vi", i: 



T MHE design of tlie author, in the preparation of the Comfletb 
~^ Abithmbtic, has been to furnish a text-book on the subject 
of arithmetic, complete not onlj as a treatise, but as a comprehen- 
sive manual for the class-room, and, therefore, embodying every 
necessary form of illustration and exercise, both oral and wrUten, 
Usually, this subject has been treated in such a way as to form the 
contents of three or more graded text-books, the oral exercises being 
placed in a separate volume. In the present treatise, however, 
the whole subfect is presented in all its different grades ; and the 
oral, or mental, arithmetic, so called, has been inserted, where it 
logically and properly belongs, either as introductory to the enun- 
ciation of principles or to the statement of practical rules — ^the 
treatment of every topic from the beginning to the end of the book 
being thoroughly inductive. 

In this way, and by carefully constructed aruilyses, applied to all 
the various processes of mental arithmetic, the pupil's mind cannot 
fail to become thoroughly imbued with dear and accurate ideas in 
respect to each particular topic before he is required to learn, or 
apply to written examples, any set rule whatever. The intellect of 
the pupil is thus addressed at every step ; and every part of the 
instruction is made the means of effecting that mental development 
which constitutes the highest aim, as well as the most important 
result, of every branch of education. 

This mode of treatment has not only the advantage of logically 
training the pupil's mind, and cultivating his powers of calculation, 
but must also prove a source of economy/, both of time and money, 
inasmuch as it is the means of substituting a single ^ume for an 
entire series of text-books. 



IV PBEFACE. 

As th^ time of many pupils will not permit them to pursue tliis 
studj througli all of its departments, the work is issued in two parts, 
as well as in a single volume. This will, it is thought, be also con- 
venient for graded schoolSy in supplying a separate book for classes 
of the higTier and lotoer grades respectively, without requiring any 
unnecessary repetition or review. 

This, the Fibst Pabt, contains not only all that is essential to a 
thorough knowledge of the fundamental principles of the subject, 
but also a great variety of practical exercises, and much valuable 
information, especially in connection with the article on Measure- 
ments, 

The Second Past, which follows this, is a continuation of .the 
subject as taught in the Complete Abithmetic, and takes it up 
where it is left off in this volume, without requiring further study^ 
on the part of the pupil, of any of the elementary topics. 

The author feels confident that, on examination, the work as a 
tohole, as well as in its separate parts, will commend itself to 
teachers and others, by the careful grading of Us topics, the clear 
ness and conciseness of its definitions and rules, its improved 
methods of analysis and operation, the use of equations, as a form 
of expression, for arithmetical driU and review, and the great num- 
ber and variety of its examples, both oral and written, embodying 
and elucidating all the ordinary business transactions. 

Carefully constructed Synopses for Beview have also been inserted, 
with the view to afford to both teacher and pupil a ready means of 
drill and examination, as well as to present, in a clear, concise, 
and logical manner, the relations of all the different departments of 
the subject, with their respective sfub4opics, definitions, principles, 
and rules. 

The author takes pleasure in acknowledging his indebtedness for 
many valuable suggestions received from teachers of experience, 
and others interested in the work of education, but especially to 
Henry Kiddle, A. M., Superintendent of Schools in the city of 
New York, for important suggestions in relation to various parts of 
this work. 

D. W. F. 
Bbookltn, January, 1875. 




T"N order to teach any subject with the best success, the instruc- 
-*- tor should not only fully understand it, in all its principles and 
details, but should also clearly perceive what particular faculties 
of the mind are concerned in its acquisition and use. 

Arithmetic is pre-eminently a subject of practical value ; that is, 
it is one to be constantly applied to the practical affairs of life. 
But this is true only in a limited sensa Very few ever need to 
apply to any of the purposes of business more than a small part of 
the principles and rules of calculation taught in the text-books. 
Every branch of business has its own requirements in this respect, 
and these are all confined within very narrow limits. 

The teaching of arithmetic must, therefore, to a great extent, be 
considered as disciplinary, — as training and developing certain 
faculties of the mind, and thus enabling it to perform its functions 
with accuracy and dispatch. The following suggestions, having 
reference to this two-fold object of arithmetical instruction are pre- 
sented to the teacher, as a partial guide, not only in the use of this 
text-book, but in the treatment of the subject as a branch of 
education. 

Seek to cultivate in the pupil the habit of self-reliance. Avoid 
doing for him anything which, either with or without assistance, 
he should be able to do for himself. Encourage and stimulate his 
exertions, but do not supersede them. 

Never permit him to accept any statement as true which he does 
not understand. Let him learn not by authority but by demonstra- 
tion addressed to his own intelligence. Encourage him to ask 
questions and to interpose objections. Thus he will acquire that 
most important of all mental habits, that of thinking far himself. 



VI SUGGESTIONS TO TEACHEBS. 

Carefully discriminate, in tlie instmction and exercises, as to 
which faculty is addtes^ed, — ^whether that of analym or reasoning, 
or that of calchUtUiien, \ Each of these requires peculiar culture, and 
each has its appropriate ,;period of development. In the prst stage 
of arithmetical instruction, ca-leulaiioH should be chiefly addressed, 
and analysis or reasoning employed only after some progress has 
been made, and then very slowly and progressively. A young 
child will perform many operations in calculation which are far 
beyond its x)owers of analysis to explain thoroughly. 

In the exercise of the calculating faculty, the examples should be 
rapidly performed, without pause for explanation or analysis ; and 
they should have very great variety, and be carefully arranged 
so as to advance from the simple and rudimental to the complicated 
and difficult. 

In the exercise of the analytic faculty, great care should be tsiken 
that the processes do not degenerate into the mere repetition of 
formtU(B. These forms of expression should be as simple and con- 
cise as possible, and Should be, as far as practicable, expressed in 
the pupil's own language. Certain necessary points being attended 
to, the precise form of expression is of no more consequence than 
any particular letters or diagrams in the demonstration of geomet- 
rical theorems. Of course, the teacher should carefully criticise 
the logic or reasoning, not so as to discourage, yet still insisting 
upon perfect accuracy from the first. 

The oral or mental arithmetic should go hand in hand with the 
written. The pupil should be made to perceive that, except for the 
difficulty in retaining long processes in the mind, all arithmetic 
ought to be oral, and that the slate is only to be called into requi- 
sition to aid the mind in retaining intermediate processes and 
results. The arrangement of this text- book is particularly favora- 
ble for this purpose. 

Definitions and principles should be carefully committed to 
memory. No slovenliness in this respect should be permitted. A 
definition is a basis for thought and reasoning, and every word 
which it contains is necessary to its integrity. A child should not 
be expected to f r^me a good definition. Of course, the pupil should 



SUGGESTION'S TO TEACHEES. Vll 

be required to examine and criticise the definitions given, since this 
will conduce to a better understanding of their full meaning. 

In conducting recitations, the teacher should use every means 
that will tend to awaken thought. Hence, there should be great 
variety in the examples, both as to their construction and phrase- 
ology, so as to prevent all mechanical ciphering according to fixed 
methods and rules. 

The Bvles and FormtUm given in this book are to be regarded as 
summaries to enable the pupil to retain processes previously ana- 
lyzed and demonstrated. They need not be committed to memory, 
since the pupil will have acquired a sufficient knowledge of the 
principles involved to be able, at any time, to construct rules, if he 
has properly learned what precedes them. 

In the higher department of arithmetic, the chief difficulty con- 
sists in giving the pupil a clear idea of the nature of the business 
transactions involved. The teacher should, therefore, strive by 
careful elucidation, to impart clear ideas of theto transactions before 
requiring any arithmetical examples involving them to be per- 
formed. When the exact nature of the transaction is understood, 
the pupil's knowledge of abstract arithmetic will often be sufficient 
to enable him to solve the problem without any special rule. 

The teacher should be careful not to advance too rapidly. The 
mind needs time to grasp and hold firmly every new case, and then 
additional time to bring its new acquisition into relation with those 
preceding it. Hence the need of frequent reviews, in order to give 
the pupil a comprehensive as well as an accurate and permanent 
knowledge of this subject. 

The Synopses for Bemew interspersed throughout this work are 
designed for this purpose. The whole or a part of a Synopsis, 
embracing one or more topics, may be placed upon the blackboard, 
and the pupil required to give briefly but accurately the suMivisions, 
definitions, principles, etc., involved in each. By this means, if 
further tested by questions, tf'thorough and well classified know- 
ledge of the whole subject will be permanently impressed upon 
his mind. 
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ARTICIiE 1. Arithmetic is the Science of Nam- 
-^^ bere, and the Art of Computation. 

As » sdenM, Arithmetic treats of the nataie and propertieB of 
nambers. As an art, it teaches how to appl]' a knowledge of nom- 
bers to practical and business purposes. 

2. A Unit IB one, or a single thing ; as one, one boy, 
one year, one dozen. 

3> A Ifumber is a unit, or a collection of units ; as 
one, three, jive boys, six miles. 

4. An Integral Number, or Integer, is a num- 
ber which expresses whole things ; as seven, four days. 

5. The Unit of a Number is one of the collection 
of nnits which constitute the number. Thus, the unit 
of twelve is one, of twenty dollars is one dollar. 

6. A Concrete Number is a number that is applied 
to a particular kind of object, or quantity ; as three 
houses, four dollars, five minutes. 



2 DEFINITIONS. 

7. An Abstract Number is a number that is not 
applied to any object ; 2i&four^ seven, eight. 

8. Idke Numbers are sneh as have the same kind 
of unit, or express the same kind of quantity. They may 
be either concrete or abstract ; as eight and niney six days 
and ten days^ two rods &\efeet and five rods three feet. 

9. Unlike Numbers are such as have different 
kinds of units, or express different kinds of quantity ; as 
ten months and eight miles ; seven dollars and five barrels. 

10. A Scale in Arithmetic is a succession of units, 
increasing and decreasing according to a certain law, or 
rule. Scales are uniform or varying, 

11. A Uniform Scale is one in which the law of 
increase and decrease is the same throughout the entire 
succession of units. 

12. A Varying Scale is one in which the law of 
increase and decrease is not the same throughout the 
entire succession of units. 

13. A Decimal Scale is one in which the law of 
increase and decrease is uniformly ten. 

EXJSnCISES. 

14. 1. How many units in two? In five cents ? In 
six dollars ? In seven acres ? 

2. Are two trees and five trees like or unlike numbers ? 

3. Are they concrete or abstract ? Why ? 

4. What kind of numbers are seven and nine ? Are 
five acres and seven cords ? Are four coats and six coats ? 

5. Name two numbers that are like and abstract. 
^. Name two numbers that are like and concrete. 



NOTATION AND KUHEBATION. 




Oini THonsum. 



I^OTATION AND :NUMERA.TI0N. 

15. In repreaentiiig nnmbers, objects are regarded aa 
arranged in groups of tens; hence we have single things, 
or units ; next, groups containing ten units, or ten ; next, 
gronps containing ten tens, or one hundred ; and again, 
groups containing ten hundreds, or one thousand, etc. 

16. This method of grouping is called the Decimal 
System, from the Latin word decern, which signifies ten. 

17. Notation is a method of writing, or represent- 
ing numbers by characters. 

18. Numeration is a method of reading nnmbers 
represented by characters. 



4 NOTATION AND N U M E E ATIO N. 

19. The number of objects may be represented by 
words, or by characters. 

30. The characters may be &i.^&t figures or letters. 

^1l. Figures are characters used to express numbers. 

22. The AraMc Notation is the method of ex- 
pressing numbers hj figures. It was so called because it 
was invented by the Arabs. 

23. This method employs ten different characters, or 
figures, to represent numbers, yiz. : 

Figures. 1, 2, 3, 4, 5, 6, 7, 8, 9/ 0. 

jPf(lf¥ieS» One, Two, Three, Four, Five, Six, Seyen, Eight, Nine, Naught. 

24. The first nine are called significant figures, because 
each has a value of its own. They are also called digits. 

The cipher, or last character, is called Naught, or Zero, 
and when standing alone has no value. 

These ten characters, when combined according to cer- 
tain principles, can be made to express any number. 

25. The first nine numbers are each represented by a 
single figure, and are called units of the^r^^ order. 

26. By grouping ten ones, or units of the first order 
into a larger collection, there is formed a unit of the 
second order, called ten, which is represented by writing 
the figure 1 with a cipher after it ; thus, 10. 

27. In the same manner are represented. 

Two tens, or Twenty, by 20 Six tens, or Sixty, by 60 

Three tens, or Thirty, " 30 Seven tens, or Seventy, " 70 

Four tens, or Forty, " 40 Eight tens, or Eighty, '' 80 

Five tens, or Fifty, " 50 Nine tens, or Ninety, '^ 90 



NOTATION AND NUMERATION. 
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38, The numbers between ten and twenty are repre- 
sented by writing 1 in the second place, and the units in 
the^rs^ place. Thus, 



Eleyen 11 
Twelve 12 
Thirteen 13 



Fourteen 14 
Fifteen 15 
Sixteen 16 



Seventeen 17 
Eighteen 18 
Nineteen 19 



29. In like manner, the numbers between 20 and 30 
are represented, thus. 



Twenty-one 21 
Twenty-two 22 
Twenty-three 23 



Twenty-seven 27 
Twenty-eight 28 
Twenty-nine 29 



Twenty-four 24 
Twenty-five 25 
Twenty-six 26 

30. The greatest number that can be expressed by 
two figures is 99. 

31. By grouping ten units of the second order y or ten 
tens, into a larger collection, there is formed a unit of 
the third order, called a hundred, represented by writing 
the figure 1 with two ciphers after it ; thus, 100. 

33. In like manner are represented. 



Two hundred by 


200 


Six hundred by 


600 


Three hundred *^ 


300 


Seven hundred " 


700 


Four hundred " 


400 


Eight hundred *^ 


800 


Five hundred " 


500 


Nine hundred " 


900 



33. The numbers from one hundred, to nine hundred 
and ninety-nine, are represented by writing the hundreds 
in the third place, the tens in the second place, and the 
units in the first place. 

34. The greatest number that can be expressed by 
three figures is 999. 



6 NOTATION AKD K UMBE ATIO N. 

35. Orders of Unita are denoted by the position 
of the figures used in expressing a number. 

ThuBy 532 represents 2 nnits of tlie first order y 8 nnits of the 
second order ^ or 8 tens, and 5 units of tlie thvrd order, or 5 hundreds, 
and is read five hundred and thirty-two. 

36. Principles. — 1. Ten units of any order in a 
number make one unit of the 7iext higher order. 

2. When any order of units in a number is vacant^ the 
place is filled with a cipher. 

37. Express the following numbers by figures : 



1. One hundred and twenty. 

2. Four hundred and eighty. 

3. Seven hundred and six. 

4. Five hundred and seven. 

5. Seven hundred. 

6. Three hundred and eight. 



7. Six hundred and ninety. 

8. Eight hundred and five. 

9. Seven hundred and ten. 

10. Six hundred and eleven. 

11. Nine hundred and seven. 

12. Two hundred and sixty. 



38. Copy and read the following, and name the num- 
ber of hundreds, tens, and units in each : 



(1.) 


(2.) 


(3.) 


(4) 


(5.) 


(6.) 


67 


321 


190 


840 


592 


219 


85 


406 


761 


269 


904 


807 


77 


289 


345 


793 


631 


396 


98 


672 


402 


603 


762 


608 



39. By grouping ten units of the third order, or te?i 
hundreds, into a larger collection, there is formed a unit 
of the fourth order, called a thousand, represented by 
writing the Ggure 1 with three ciphers aft^t it •, thus, 1000. 



KOTATIOK AND NUMEBATIOK. 



40. In like manner are represented. 



Two thousand by 2000 
Three thousand " 3000 
Four thousand " 4000 
Five thousand '* 5000 



Six thousand by 6000 
Seven thousand '' 7000 
Eight thousand " 8000 
Nine thousand " 9000 



41. The numbers from one thousand, to nine thousand 
nine hundred and ninety-nine, are represented by writing 
thousands in the fourth place, hundreds in the third place, 
tens in the second place, and units in the first place. 

Thus, 5304 represents 4 units of the first order, units of the 
gecond order, or tens, 8 units of the third order,, or hundreds, and 
5 units of the fourth order, or thousands, and is read five thousand 
three hundred and four. 

43. The greatest number that can be expressed by four 
figures is 9999. 

43. In the same manner, other new orders are formed 
to represent larger numbers, by grouping ten units of the 
fourth order to form the fifth order, or tens of thousands ; 
and ten units of the fifth order, to form the sixth order, 
or hundreds of thousands, etc. 

Thus, 432076 represents 6 units of the first order, 7 units of 
the sec&nd order, units of the third order, 2 units of the finirth 
order, 8 units of the fifth order, and 4 units of the sixth order, and 
is read four hundred thirty-two thousand and seventy-six. 

From the preceding illustrations it is obvious, that, 

44. Moving a figure one place to the left, increases its 
representative value tenfold; and, 

45. Moving a figure one place to the right, diminishes 
its representative value tenfold. 



8 NOTATION AND NUMBEATION. 

46. Write in figures and read : 

1. Two units of the third order, four units of the 
second order, and three units of the first order. 

2. Five units of the fourth order, six units of the third 
order, and two units of the second order. 

3. Seven units of the fourth order, eight of the second 
order, and three of the first. 

4. One unit of the third order and four of the second. 

5. Three units of the fifth order, twb of the third, and 
one of the first. 

6. Eight units of the fourth order, and five of the 
second. 

7. Two units of the sixth order, nine of the fifth, four 
of the third, one of the second, and seven of the first. 

47. Express the following numbers by figures : 

1. Thirty-seven thousand. 

2. Sixteen thousand one hundred. 

3. Twelve thousand five hundred and fifty. 

4. Forty-nine thousand five hundred and twenty-seven. 
6. Fifteen thousand two hundred and six. 

6. Seventeen thousand and twenty-four. 

7. Sixty-thousand 6ix hundred and eight. 

8. Seven hundred and twenty thousand. 

9. Two hundred forty thousand five hundred. 

48. Copy, and read the following, naming the num- 
ber of units of each order : 

(1.) (2.) (3.) (4.) (5.) 

1542 1020 32507 76387 528031 

S^irS 1256 53106 627324 600320 



NOTATION AND NUMEEATION. 9 

49. This method of numeration groups the snccessiye 
orders into periods of three figures each. The periods 
are commonly separated by commas^ each period taking 
the name of its lowest order, as shown in the f oUowing 



Pesiods. 



Name. 



Numeration Table. 
eth. 5th. 4th. 3d. 



■ 

QQ 

d 

o 



a 



OQ 

d 

o 



OQ 

o 



W 



CO 

d 

o 

a 



2d. 1st. 

4 



§ 

QQ 

d 
o 

H 



OQ 





OQ 



OQ 
_« OQ r3 



OQ fin 



OQ 



OQ 

S 
OQ-2 ^ 



OQ 

<1> 

- 1^3 ' OQ 
OQ -f^ Z: QQ .f^ 



Orders _ 
OF Units S 

IN the g s .t; g s -"^ p 2 -"^ o S -"^ 'S^ o S -"^ 

periods. y^K^ p^^p P^^,-^ P^ «j-^ y^j-^ pH^K^ 

Number. 30,291,040,027,306,400 

The nnmber is read^O qiuxdrUlian, 291 triUion, 40 tiUion, 27 9nf^ 
^Mm, 306 thousand, 400. 



2. Every period except the highest must 

• 


contain three figures. 


50. 


The names of the periods aboye Qnadrillions are : 


Pkbiodb. 


Names. 


Fkkiodb. 


Nambb. 


7th 


Quintillions. 


15th 


Tredecillions. 


8th 


Sextillions. 


16th 


Quatnordecillions. 


9th 


SeptiUions. 


17th 


Quin decillions. 


10th 


Octillions. 


18th 


Sexdecillions. 


nth 


Nonillions. 


19th 


Septendecillions. 


12th 


Decillions. 


20th 


Octodecillions. 


13th 


TJndecillions. 


21st 


Novendecillions. 


14th 


DziodeciUions. 


n^ 


N\^iXi\I^{X!LW>a.» 
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NOTATIONT AND NUMEEATIOK. 





[ Mill. 




o 


•a 


M*H|::5 


M*H& 




WhP 








3 4 1 






12 5 


4 




4 


4 4 


3 4 




3 3 


3 


3 3 




2 


2 2 


2 2 


5 


5 


5 


5 5 



51. The pupil may be 
required to prepare and 
arrange on the slate or on 
paper, exercises similar to 
the following. 

The first example is 
read, 341. 

The second, is read, 
125 thousand and 4. 

The third, is read, 4 
million 44 thousand and 34. 

The fourth, is read, 33 million 300 thousand 330. 

The diagram may be prepared at first for only two or three 
periods, and may be gradually enlarged to five or six periods. 

Each pupil may be allowed to dictate an example, to be written 
and read by the whole class. 

53. EuLE FOR Notation. — Begin at the left, and 
write the hundreds, tens, and units of each period in their 
proper order, filling all vacant places and periods with 
ciphers. 

63, EuLE FOE Numeration. — I. Begin at the right, 
and separate the number into periods of three figures each. 

II. Begin at the left, and read each period as if it were 
units, giving its name. 

EXERCISES IN NOTATION ANI> NUHEBAXION. 

64. Write in figures and read : 

1. Six units of the 3d order, five of the 2d, and four 
of the 1st. 

2. Five units of the 4th order, seven of the 2d, and six 
of the 38t 
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3. Eight units of the 4th order and four of the 2d. 

4. Five units of the 4:th order and eight of the 2d. 

5. Three units of the 5th order, six of the 4th, four 
of the 3d, and seven of the 1st. 

6. Two units df the 6th order, four of the 5th, nine of 
the 4th, three of the 3d, and five of the 1st. 

7. Three units of the 9th order, eight of the 7th, four 
of the 6th, six of the 5th, and nine of the IsL 

65, Write and read the following numbers in figures : 

1. Twenty-five units in the 2d period, and four hun- 
dred ninety-six in the 1st. Ans. 25,496. 

2. Four hundred thirty-six units in the 4th period, 
twelve in the 3d, one hundred in the 2d, and three hun- 
dred and one in the 1st. 

3. Eighty-one units in the 5th period, two hundred 
and nineteen in the 4th, and fifty-six in the 2d. 

4. Nine hundred and forty units in the seyenth period, 
eighteen in the fifth, and one hundred and three in the 3d. 

66. Express the following numbers by figures : 

1. Twenty-six thousand and twenty-six. 

2. Fourteen thousand two hundred and eighty. 

3. One hundred seventy-six thousand. 

4. Four hundred fifty thousand and thirty-nine. 

5. Seven million and thirty-six. 

6. Five hundred sixty-three thousand and four. 

7. One million ninety-six thousand. 

8. Ten million ten thousand ten hundred and ten. 

9. Four hundred eighty-three million eight hundred 
sixteen thousand one hundred and forty-nine. 

10. Ninety-nine billion thirty-ae^eiXi\)[^W3L^'asA^s^ 
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NOTATION AND NUMERATION. 



67. Point off and read the following numbers : 



1. 


24835. 


6. 


100103. 


3. 


2474783. 


6. 


5300000&. 


3. 


31628045. 


7. 


406270035. 


4. 


247843112. 


8. 


3730016000. 



58. 






. SYNOPSIS FOB EEVIEW. 

1. Arithmetic. 2. A Unit. 3. A Knmber. 4. An In- 
tegral Number. 5. Unit of a Number. 6. A Concrete 
Number. 7. An Abstract Number. 8. Like Numbers. 
9. Unlike Numbers. 10. A Scale. 11. A Uniform 
Scale. 12. A Varying Scale. 13. A Decimal Scale. 



5z; 
o 

o 

O 



'' 1. DEFnOTION^. 



2. Mode of 

REFBESEKTINa 



1. Decimal System. 2. Notation. 
3. Numeration. 4. Figures. 
5. Arabic Notation. 

^ 1. Units of tbe first order. 

2. " " second ** 

3. " " third ** 

4. '* " fourth *' 

5. Numbers between ten and twen- 
ty ; between twenty and thirty. 

6. Other orders and numbers. 



3. Order of Units — ^how denoted. 

4. Principles, 1 and 2. 

1. How increased. 



5. Value of Figxtres 



U: 



How diminished. 



6. Periods. 



7. Rules. 



1. Of how many figures. 

2. How separated. 

3. Names of Periods to Quadrillions. 

4. " " " beyond " 

1. For Notation. 
For Numeration. 



\i. 




OJtAL JBXEBCISE8. 

59. 1. A man gave 5 dollars for a hat, and 9 dollars 
for a vest. How many dollars did he pay for both ? 

2. How many miles are 4 miles and 12 miles? 

3. How many are 6 men and 14 men ? 15 and 7 ? 

4. How many are 14 and 5 ? 29 and 5 ? 24 and 5 ? 

5. How many are 15 and 6 ? 21 and 6 ? 27 and 6 ? 

6. How many are 7 and 12 ? 7 and 19 ? 7 and 26 ? 

7. What kind of numbers are 9 pounds and 14 pounds ? 

8. Can 9 balls and 12 books be added ? Why not ? 

9. Can 7 rods and 10 rods be added ? Why ? 

10. How many are 4, 5, and 7 ? 5, 7, and 4? 4, 7, and 5? 

11. In a shop are 15 men, 8 boys, and 6 girls at work. 
How many persons are at work in the shop ? 

12. I gave 7 cents to one boy, 9 to another, and 6 to 
another. How many cents did I give to all ? 

13. Add by 2's from 1 to 31. 

Operation.— 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31. 
Add 



14. By 2's from 4 to 50. 

15. By 3's from 1 to 43. 

16. By 3's from 6 to 51. 

17. By 4's from 1 to 53. 

18. By 4's from 5 to 45. 



19. By 5's from 1 to 61. 

20. By5'sfrom 7 to 82. 

21. By 6's from to 72. 

22. By 6's from 2 to 80. 

23. B^ ^'%tcavsv\^\s^^^. 
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24. Add by 2'b and S'a alternately from 1 to 31. 
Opkhatioh.— I, 8, 6. 8, 11, 13, 16, 18, 21, 33, 26. 38, 31, 

25. Add by 8'a and 4's alternately from 1 to 49. 

26. Add by 3's and 4's alternately from to 56. 

27. Add by S'e and 5'b alternately from 4 to 60. 

28. Add by 3'b and 5'8 alternately from 7 to 63. 

DEFINITIONS AND PRINCIPLES. 

60. Addition is the process of aniting two or more 
like numbers into one equivalent number. 

61. The Sum, or Amount, is the number obtained 
by addition, 

62. The Sign of Addition is + . It is read plus, 
and signifies more; thns, 5 -f 6 is read, 5 plus 6, and 
means that 5 and 6 are to be added. 

63. The Sign of Mquality is =. It is read 
equals, or equal to ; thus, 6 + 6 = 11, is read 5 plus 6 
equals 11. It may be read 5 and 6 are 11. 

64. An Equation is an expression of equality be- 
tween two numbers or sets of numbers. 

All that is written be- 
fore the sign of equality 
is called the first mem- 
ber of the equation, all 
that is written after the 
sign of equality is called 
the second member. 

The numbers in each 
member are called the 
terms of the equation. 




ADDITION. 



16 



Thus, 6 + 4 = 10 is an equccUcm, and is read 6 plus 4 equaU 10, 
and means that the sum of 6 and 4 is equal to 10. 6 + 4 is the 
first mernber of the equation, and 10 is the second member; and 
6, 4, and 10 are the terms of the equation. 

65. Name the members and the terms of each of the 
following equations. 



1. 9 + 12=21 

2. 14 + 10=24 



3. 26+ 9=35 

4. 44+12=56 



5. 14+40=44+10 

6. 18+20=31+ 7 



66. Pbinciple. — Only like numbers and units of the 
same order can be added. 



JEXJEBCISES. 



67. The teacher should read the first member of the 
equation, and the pupil be required, as promptly as pos- 
sible, to give the second member. 

The expression " = ? ^' is read equals how many, or what. 



6+4+5=? 
7+0 + 2=? 

8 + 3 + 1=? 

9 + 2+4=? 
7 + 6 + 5=? 

10+8 + 3=? 

5+ 8+ 9= 

9+ 8+ 5= 

8+ 5+ 9= 

10+ 7+ 6= 

6+10+ 7= 

11+5+ 8= 

15+ 3 + 10= 






3 + 12+ 6=? 
6+ 4+10=? 

2 + 11+ 5=? 
8+ 9+ 3=? 

3 + 12+ 7=? 
14+ 7+ 6=? 



20+ 7+ 3 
8 + 12 + 10 
11+ 9+ 1 
12+ 7+ 9 
21 + 10+ 7 
24+ 6+ 5 
10+25+ 9 



= ? 



= ? 
t) 

■ ■ • 

— ? 

■ ■ • 

— 9 

— ? 



12 + 5 + 10=? 

15 + 2+ 4=? 

13 + 7+ 8=? 

16 + 5+ 6=? 
18 + + 10=? 
20 + 6+ 8=? 



= ? 



4+15 + 10 
8+ 8+ 8= 
9+ 9+ 9 = 

23 + 10+ 6= 
7 + 21 + 11 = 

14+ 6 + 12= 



? 

? 



— "^ 



16 ADDITION. 

WBITTJEN JEXEBCISJBS, 

68. When the sum of the units of each order is 
less than 10. 

1. What is the sum of 421, 44, 303, and 230 ? 

OPERATION. Analysis. — Arrange the numbera so that the 

421 units of the same order stand in the same column. 

A A Begin with the lowest order of units, and add 

n(\o ^^h column separately ; and instead of saying, 3 

units and 4 units are 7 units, and 1 unit are 8 units, 
^^0 pronounce the successive results orUp; thus, 3, 7, 

9 9 8 Sum. ^* ^he sum of the units, which write in the units' 

place. 
Next, 3, 7, 9, the sum of the tens, which write in the tens* place. 
Lastly, 2, 5, 9, the sum of the hundreds, which write in the hun- 
dreds' place. Hence the sum is 998. 

Proof. — ^Add the columns in the reversed direction. If the two 
results agree, the work is probably correct. 

Copy, add, and prove, 

(2.) (3.) (4.) (6.) 

204 312 241 403 

462 243 520 2052 

_23 124 ^ 4324 

6. I paid 3104 dollars for a house, 450 dollars for repairs, 
and 234 dollars for painting. What was the whole cost ? 

69. The Sign of Dollars is I. It is read, dollars. 
Thus, 135 is read 35 dollars ; 19 is read 9 dollars. 

70. When dollars and cents ai'e written, a period or 
point ( . ) is placed before the cents, or between the dol- 
lars and cents. Thus, $7. 25 is read 7 dollars and 25 cents. 

71. Since 100 cents make 11.00, cents always occupy 
tiuo places^ and never more than two. 
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73. If the number of cents is less than 10 and ex- 
pressed by a single figure, a cipher must occupy the first 
place at the right of the point. Thus, 3 dollars 6 cents 
are written $3.06 ; 1 dollar 5 cents are written $1.05. 

73. When cents alone are written, and their number 
is less than 100, either write the word cents after the 
number, or place the dollar sign and the point before the 
number. Thus, 75 cents may be expressed, $.75. 

74.* In arranging for addition, dollars should be writ- 
ten under dollars, and cents under cents, in such order 
that the points stand in a vertical line. 

The sign $, and th^ point ( . ) should never be omitted. 

75. fiead the following equations : 



1. $12. + $8. = $20. 

2. $25. + $10. = $35. 

3. $3.25 + $6.75 = $ia 



4. $,75 + $.20 = $.95. 

5. $.60 + $.40 = $1.00. 

6. $14.08 + $3.14 = $17.22. 



76. Express the following by proper figures and signs : 



1. Nine dollars and thirty cents. 

2. Thirty dollars and ten cents. 

3. Eighty-four cents. 

4. Seventy-eight cents. 

5. Six dollars and sixteen cents. 



6. 7 dollars and 26 cents. 

7. 9 dollars and 5 cents. 

8. 19 dollars and 7 cents. 

9. 69 cents ; 23 cents. 
10. 10 cents ; 6 cents. 



The teacher may exercise the class oraJily, by dictating rapidly, 
but distinctly, similar examples. Thus, Signt five, th/reef The 
prompt response should be, " Fifty-three doUars " ($58). Qaea. Sign, 
point, seven, four f Ans, Seventy-four cents ($.74). Ques. Sign, 
point, naught, eight f Ans. Eight cents ($.08), etc. 

Also, the converse; thus, Ques, "Forty-five doUars" ($45)? 
Ans. Signj four, five, Ques. Fifty-six cents ($.56)? Ans. Sign, 
point, fi/oe, six, Ques. Nine doUars seven cents ($9.07) ? Ans. Sign, 
nine, point, naught, seven; etc. 
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77. Copy 


and add^ 






(1.) 


(2.) 


(3.) 


(4.) 


$3.04 


$24.13 


$105. 


$200.35 


2.21 


3.06 


32.14 


46.41 


.53 


12. 


.73 


1.02 



5. What is the sum of 1.25, 13.31, 114.02, and $21. 

6. What is the sum of ten dollars and twenty cents, 
four dollars and fifteen cents, forty-three cents, and thir- 
teen dollars ? 

7. Bought a horse for $154, and sold him for $35.75 
more than he cost. For how much did I sell him ? 

8. A lady paid 12 dollars for a scarf, 3 dollars and 25 
cents for a fan, two dollars for a pair of gloves, and 42 
cents for a collar. How much did she pay for all ? 

It is not the design to teach here, the principles and reductions of 
Decimal Currency, fully taught in another place, but to give a few 
hints and illustrations, to enable the teacher, by oral instruction 
and simple written exercises, to make the pupil familiar with the 
'use of decimal currency in the common business matters of life ? 



OBAIi BXEMCI8B8. 



78. 1. How many are 7 and 6 
25 and 6? 31 and 6? 42 and 6 

2. How many are 9 and 7 ? 
Add 

3. By 7's from 1 to 71. 9. 

4. By 7's from 3 to 87. 10. 

5. By 8's from to 96. 11. 

6. By S's from 6 to 102. 12. 

7. By 9's from 2 to 92. 13. 
d Bjr 9's Irom 10 to 109. 14. 



? 13 and 6? 19 and 6? 
16 and 7? 23 and 7? 

BylO'sfrom to 120. 
By lO's from 13 to 153. 
Byll'sfrom 1 to 100. 
By ll's from 4 to 92. 
Byl2'sfrom to 144. 
Byl2'sfrom 3 to 136. 



ADDITION. 
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Add rapidly the following : 



13, 5, 6, 10, and 3. 
12, 10, 2, 0, and 9. 



27, 3, 10, 
36, 12, 7, 
11, 12, 10, 



8, and 7. 
4, and 10. 

9, and 8. 



15. 4, 6, 5, 3, and 7. 20. 

16. 6, 4,* 8, 2, and 5. 21. 

17. 10, 9, 5, 3, and 6. 22. 

18. 7, 3, 10, 9, and 8. 23. 

19. 14, 5, 3, 6, and 10. 24. 

Add by repeating the numbers, 

25. 2, 3, 4, 2, 3, 4, 2, 3, 4, till the sum = 63. 

26. 3, 4, 5, 3, 4, 5, 3, 4, 5, till the sum = 84. 

27. 2, 4, 6, 2, 4, 6, 2, 4, 6, till the sum = 96. 

Add alternately, 

28. 5, 6, 5, 6, 5, 6, 6, 6, till the sum = 88. 

29. 6, 4, 6, 4, 6, 4, 6, 4, 6, 4, till the sum = 100. 

30. 7, 5, 7, 5, 7, 5, 7, 5, 7, 5, till the sum = 120. 

31. 8, 9, 8, 9, 8, 9, 8, 9, 8, 9, till the sum = 119. 

32. What is the sum of 46 and 27 ? 

Analysis. — 46 is 4 tens and 6 onits, and 27 is 2 tens and 7 units ; 
4 tens and 2 tens, are 6 tens, an^ 6 units and 7 units are 13 units, 
or 1 ten and 3 units, which added to 6 tens make 7 tens and 3 units, 
or 73. 



33. 
34. 
35. 



36 + 42=? 
53 + 38=? 
65+40=? 



39. 44+37=? 

40. 72 + 25=? 

41. 63 + 54=? 



36. 54+38= ? 

37. 29 + 61=? 

38. 38 + 37= ? 

42. James earned 44 cents one day, and 52 cents the 
next. How many cents did he earn in both days ? 

43. Bought a pound of coffee for 35 cents, a pound of 
butter for 28 cents, and a pound of sugar for 12 cents. 
What was the cost of the whole ? 

44. A lady bought a silk dress for 128, a shawl for 116, 
and had $14 left. How much mone^ \v«A ^^ ^ ^ff^*l 



20 ADDITION. 

WHITTEN EXJEBCISES, 

79. When the sum of the units of any order 
equals or exceeds 10. 

1. What is the sum of 467, 536, 84, and 705 ? 

OPERATION. Analysis. — Arranging the numbers as before, 

46 7 begin at tbe right hand and add the column of 

KQQ nnits ; thns, 5, 9, 15, 32 units, eqnal to 2 tens and 

2 units. Write the 2 units in the imits' place, 

and reserve the 2 tens to add to the next column. 

705 Next, adding the 2 tens reserved, to the column 

1792 Sum. ®^ tens, say, 2, 10, 13, 19 tens, equal to 1 himdred 

and 9 tens. Write the 9 tens in the tens' place, 
and reserve the 1 hundred to add to the next column. 

Lastly, adding the 1 hundred reserved, say 1, 8, 13, 17 hundreds, 
equal to 1 thousand, and 7 hundreds, which write in hundreds' and 
thoiisands'places. Hence the sum is 1792. 

In like manner, copy, add, and prove, 



(a.) 


(3.) 


(4.) 


(5.) 


276 miles. 


876 feet. 


$20.30 


1145.24 


307 " 


94 '' 


7.56 


36.60 


638 '' 


142 " 


13.08 


105.08 


425 " 


507 '' 


25. 


.75 



6. Find the sum of $370.21, $2.49, $3.07, and $.94. 

7. Find the sum of 2008, 1400, 706, 300, and 77. 

8. If 4 loads of coal weigh respectively 1922, 1609, 
2100, and 1873 pounds, what is the entire weight ? 

EuLE. — ^I. Write the numbers so that figures of the same 
order stand in the same column, 

II. Beginning at the right, add each column separately, 
and write the sum, if expressed by one figure, under the 
^i^Jumn added. 
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III. If the sum of any column consists of two or more 
figures, write tfie unit figure under that column, and add 
the re^naining figure or figures to the next column. 

Proof. — Add each column in the reverse direction. If 
the results agreCy the work is correct, 

9. The Duke of Wellington's army at Waterloo con- 
sisted of 26661 infantry, 8735 cavalry, 6877 artillery, and 
33413 allies. What was the whole number of his army ? 

10. Napoleon's army at Waterloo was composed of in- 
fantry 48950, cavalry 15765, and artillery 7732. What 
was the whole number of his army ? 

11. Gave $325 for a horse, $275.50 for a carriage, 
$75.75 for a harness, and $20.62 for a robe. What was 
the cost of the whole ? 

12. Bought a pair of boots for $8.50, an umbrella for 
$3.62, a pair of gloves for $1.25, some collars for $.75, 
and a hat for $4. What was the whole cost ? 

13. A lady gave $48.50 for silk for a dress, $16.75 for 
the trimmings, and $15.62 for making. What was the 
cost of the dress ? 



(14.)^ 


(15.) 


(16.) 


(17.) 


(18.) 


(19.) 


$99.84 


96256 


$117.76 


98304 


1728 


$675.84 


24.96 


6016 


29.44 


6144 


864 


168.86: 


6.24 


376 


7.36 


384 


108 


10.56 


1.56 


141 


1.84 


24576 


81 


1.32 


12.48 


188 


3.68 


3072 


5296 


.96 


.98 


1504 


58.88 


144 


3456 


2.64 


3.12 


752 


1.38 


49152 


4^^ 


^Au«& 



22 ADDITION. 

20. What is the sum of 5736 dollars and 45 cents, 1000 
dollars and 80 cents, 405 dollars and 15 cents, 50 doUars 
and 9 cents, and 79 cents ? 

21. Find the sum of twenty-five hundred dollars, 420 
dollars and 47 cents, 123 and fifty cents, $600, and ten 
dollars and eight cents. 

22. 1 million 400 thousand and 50 4- 15 hundred + 25 
thousand + 120 thousand 6 hundred and 14 = ? 

23. Paid $3456 for a house, $426.75 for paintmg it, 
$2809.48 for furniture. What was the cost of the whole ? 

24. North America has an area of 8825537 square miles. 
South America 6954131 square miles, and the West In- 
dies 93810 square miles. What is the area of the entire 
American Continent ? 

25. A man owns farms valued at $62500, city lots 
worth $10260, a house worth $21300, and other property 
to the amount of $10500. What is the total value of his 
property ? 

80. SYNOPSIS FOR EEVIEW. 



o 






1. Dbfinitions. 



2. Pbincifles, 1 and 2. 

3. Addition of 
Dollars and Cents. 



4. Rule, I, II, III. 
i 5. Proof. 



1. Addition. 2. Sum or Amount. 
3. Sign of Addition. 4 Sign 
of Equality. 5. An Equation. 
6. Members and Terms of an 
Equation. 



1. Sign of Dollars. 

2. Use of the Period. 

"S 3. Number of places for cents. 

4. Mode of expressing cents. 
^ 5. How to arrange for Addition. 
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OBAZ EXBJtClSES. 

81. 1. If John is 15 years old and George is 6, what is 
the difference in their ages? 

2.* How many are 16 cents less 7 cents ? 

3. How many are 18 dollars less 5 dollars ? 

4. How many are 14 less 6 ? 16 less 4 ? 12 less 5 ? 

5. How many are 18 less 8 ? 20 less 6 ? 21 less 4 ? 

6. Five halls taken from 11 halls leave how many ? 

7. Six cents from 20 cents leave how many ? 

8. What kind of numbers are 10 days and 6 pounds ? 

9. Can 6 miles he taken from 15 acres ? Why not ? 

10. Can 8 dollars he taken from 18 dollars ? Why ? 

11. How many are 7 less 5 ? 17 less 5 ? 27 less 5 ? 

12. How many are 9 less 6 ? 19 less 6 ? 29 less 6 ? 

13. What number added to 8 will make 12 ? 

14. What number and 9 make 13 ? 14 ? 15 ? 16 ? 

15. Subtract by 2's from 24 to 0. 
Operation.— 24, 32, 20, 18, 16, 14, 12, 10, 8, 6, 4, 2, 0. 

. In the same manner^ subtract 



16. By 2's from 25 to 1. 

17. By 2's from 31 to 3. 

18. By 3's from 30 to 0. 

19. By 3's from 37 to 1. 

20. By 3's from 40 to 4. 

21. By 4'8 from 44 to 0. 



22. By 4's from 41 to 1. 

23. By 4's from 51 to 3. 

24. By 5's from 60 to 0. 

25. By 5's from 63 to 3. 

26. By 6's from 66 to 0. 



24 SUBTRACTION. 

28. Count by 4's from 2 to 58, and back from 68 to 2. 

29. Count by 5's from 1 to 61 and back to 1. 

30. Count by 6's from 3 to 69 and back to 3. 

31. Count by 4's from 5 to 53 and back to 5. 

32. Count by 6's from 7 to 67 and back to 7. 

DEFINITIONS. 

83. SubtTdCtion is the process of finding the dif- 
ference between two h'ke numbers. 

83. The Difference^ or Remainder, is the re- 
sult obtained by subtracting. 

84. The Minuend is the number from which an- 
other number is to be subtracted. 

85. The Subtrahend is the number to be subtracted. 

86. The Sign of Subtraction is — . It is read 
minus, and signifies less. 

When placed between two numbers, it indicates that the one 
after it is to be subtracted from the one before it. Thus, 12 — 7 is 
read 12 minvs 7, and means that 7 is to be subtracted from 12. 

87. A Farenthesis ( ) is used to include within 
it such numbers as are to be considered together. A 
Vinculum has the same signification. Thus, 
15 + (12 — 7), or 15 + 12 — 7, signifies that to 15 is to 
be added the difference between 12 and 7. 

88. Principles. — 1. Only like numbers and units of 
the same order can be subtracted. 

2. The minuend must be equal to the sum of the subtra- 
Ai?/^a^and remainder. 



SUBTBACTIOlf. 25 
EXBMCISES. 

89. To be given in the same manner as those in Art. 67. 

14-_9= ? 24— 9= ? 21—12= ? 

15__6=? 11-6=? 18—10=? 

22—8= ? 17—12= ? 22— 8= ? 

13__7=? 23— 9=? 19— 7=? 



21—9=? 16+7—10=? 19—12 + 11=? 

26— 7=? 20+ 9— 7=? 22-11 + 15=? 

20—12=? 23+ 5—12=? 26—10 + 14=? 

25—11= ? 24+ 6-11= ? 29— 8+ 6= ? 

What is the diflEerence between 

17 and 4+6? 20 and 6+ 6? 12+ 5 and 24 + 3? 
24and9 + 5? 35and9 + 20? 27— 8andl4+8? 

18 and 7 + 7? 28 and 9+ 9? 30— 10 and 9 + 8? 

Similar dictation exercises may be given by the teacher. 

WRITTEN EXERCISES, 

90. Wben the figure of the subtrahend is not 
greater than the corresponding figure of the min- 
uend. 

1. From 798 subtract 563. 

OPERATION. Analysis. — Write the less number under tbe 

Minuend 7 9 8 greater, so that units of the same order stand 

in the same column. 
Subtrahend bb6 - ^^ ^^ ^^^ ^^^^^ ^^ subtract each order 

Remainder 23 5 of units separately ; thus, 3 units from 8 units 

leave 5 units, which write in the units* place ; 
6 tens from 9 tens leave 3 tens, which write in the tens' place ; 
6 hundreds from 7 hundreds leave 2 hundreds, which write in the 
hundreds' place. Hence the remainder is 235. 

The remainder 235 added to the subtrahend S63 equals 798, the 
minuend. Hence the work is correct. (Puis.'i.^ 
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Copy, subtract, and prove, 
(2.) (3.) 

Minnend 426 573 

Subtrahend 214 321 



(6.) (7.) (8.) (9.) 

Prom 624 feet. 795 tons. 864 men. $976 
Take 211 " 352 " 413 '' $525 



(*•) 


(5.) 


784 


837 


434 


315 



91« Before subtracting dollars and cents, the numbers 
must be written as in Addition, in such order that the 
points will stand in the same vertical line. 

In like manner, subtract and prove. 



10. $54.26 from $68.37. 

11. 2714 from 5945. 

12. $30.52 from $81.76. 

16. $93.64— $52.41=? 

17. $270.59— $40.16=? 

18. $703. 42 -$501. 30 = ? 

Find the difference between 



13. 1763 tons from 3886 tons. 

14. 6245 feet from 8569 feet. 

15. 7301 days from 9625 days. 

19. 437615—213502= ? 

20. 732740— 11520=? 

21. 242674— 32142= ? 



22. 1204 and 5379. 

23. 1370 and 1421. 

24. 8673 and 3560. 



25. $57.46 and $18.00 + $24.25. 

26. $50.20 + $4.01 and $76.31. 

27. $98. 76 and $30. 46 + $43. 04. 

28. From five thousand seven hundred and forty, take 
3 thousand and 30. 

29. From 46 thousand 5 hundred and 27, take 12 
thousand 3 hundred and fourteen. 

30. Two meiv bought a piece of property for $358.50. 
One paid $146.30 ; how much did the other pay ? 
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31. A house and lot sold for $78569 which was one 
thousand one hundred and ten dollars more than it cost. 
What did it cost ? 

32. A certain city has a population of 246857, which 
is 25324 more than it contained last year. What was its 
population last year ? 

OUAI. EXERCISES. 

92. 1. A man having $20, paid $7 for a hat, and $8 
for a Test. How many dollars had he left ? 

Analysis. — The difference between $20, and the sum of $7 and 
$8, which is $5. Hence he had $5 left. 

2. A hoy had 25 cents, and gave 15 cents for a slate 
and 10 cents for some paper. How many cents had he left ? 

3. Ella having 16 cents, Jane gave her 9 more, and 
James gave her enough to make her numher 36. How 
many did James give her ? 

4. Subtract by 7's from 63 to 0. 



5. By 7's from 80 to 3. 

6. By 8's from 64 to 0. 

7. By 8's from 85 to 5. 

8. By 9's from 90 to 0. 

9. By 9's from 86 to 5. 



10. By lO's from 100 to 0. 

11. By ll's from 11 9 to 9. 

12. By ll's from 125 to 4 

13. By 12's from 129 to 9, 

14. By 12's from 150 to 6. 



15. Count by 7's from 2 to 86, and back from 86 to 2. 

16. Count by 8's from 4 to 100, and back to 4. 

17. Count by 9's from 7 to 115, and back to 7. 

18. Count by lO's from 16 to 136, and back to 16. 

19. Count by ll's from 9 to 119, and back to 9. 

20. Count by 12's from 20 to 140, and back to 20. 

21. How many are 5 tens less 3 tens ? 50 — 30 ? 



1 
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22. How many are 6 tens less 4 tens ? 60 — 40 ? 

23. From 6 tens 5 units subtract 4 tens 3 units. 

24. From 8 tens 7 units subtract 5 tens 6 units. 

25. From a cask containing 52 gallons, 27 gallons were 
drawn out. How many gallons remained ? 

Analysis. — The difference between 52 gallons and 27 gallons. 
27 is 2 tens and 7 units. 2 tens or 20 from 52 leaves 32, and 7 from 
32 leaves 25. Hence 25 gallons remained in the cask. 

26. From a piece of cloth containing 46 yards, 24 yards 
were cut. How many yards were left ? 

27. A man bought a watch for $40, and a chain for 
$15, and sold both for $63. How much did he gain ? 

28. How many are 6 and 40, less 5 and 20 ? 

29. How many are 7 and 30, taken from 5 and 50 ? 

30. Eighteen plus 12 equals 40 minus how many ? 

31. Twenty-two plus 15, equals how many plus 10 ? 

32. William having 75 cents, gave 25 cents for a book 
and 20 cents for a slate. How many cents had he left ? 

33. A farmer sold a horse for $96, which was $23 more 
than the horse cost. What did he cost ? 

Find the omitted term in the following equations : 



34. 


12+ 8 6=? 


43. 


54-12-? +13 


35. 


46 + 12—14—? 


44. 


17+23-56—? 


36. 


57-13+ 8-? 


45. 


18 + 25-23+ ? 


37. 


60— (24 + 6)=? 


46. 


64 48-30 ? 


38. 


28+ 6—40—? 


47. 


75-30= ? +15 


39. 


42—12—18+ ? 


48. 


16+38—60—? 


40. 


30+25-? +40 


49. 


43+ ? =27+28 


41. 


27—11-19—? 


50. 


80 ? =100 40 


42. 


36 + 16=60—? 


51. 


22+64=64+ ? 
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WBITTJEK EXBBCISES, 

93. When any fig^are of tbe subtrahend is greater 
than the corresponding fig^ure of the minuend. 



1. From 953 subtract 674. 

OPERATION. 

8 14 13 

953 
674 



Minuend 
Subtrahend 



Remainder 279 



Analysis. — Write the numbeis as before 
(90), and subtract each order of units sepa- 
rately. 

Since 4 units cannot be subtracted from 3 
units, increase the 3 units by a unit from the 
next higher order, or 10 units, making 13 units. 
4 units from 13 units leave 9 units, which write in the units' place. 
Since 1 of the tens was united with the units, there are 4 tens left. 
As 7 tens cannot be subtracted from 4 tens, increase the 4 tens by 
a unit from the next higher order, or 10 tens, making 14 tens. 
7 tens from 14 tens leave 7 tens, which write in the tens' place. 

Since 1 of the hundreds was united with the tens, there are 8 
hundreds left. 6 hundreds from 8 hundreds leave 2 hundreds, 
which write in the hundreds' place. Hence the remainder is 279. 

In like manner, solve and prove the following : 

(2.) (3.) (4.) (5.) 

Prom 3273 6345 5702 7465 

Subtract 1425 2462 4384 3270 



From 
Take 



(6.) (7.) (8.) 

42670 miles. 51062 acres. 246700 feet. 
14384 " 24300 " 18030 " 



When one of the given numbers contains cents, and the 
other does not, fill the vacant places with two ciphers. 

(9.) (10.) (11.) (12.) 

Prom 1325.17 $279.00 $105.08 17.00 
Take 84.36 183.42 67.00 .84 
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EuLE. — I. Write the subtrahend under the minuend, 
placing units of the same order in the same column. 

II. Begin at the right, and subtract the units of each 
order of the subtrahend from the units of the correspond- 
ing order of the minuend, and write the result beneath. 

III. If the units of any order of the subtrahend are 
greater than the units of the corresponding ord&r of the 
minuend, increase the latter by 10, and subtract ; then 
diminish by 1 the units of tlie neast higher order in the 
minuend, and proceed as before. 

Proof. — Add the remainder to the subtrahend, and if 
the sum is equal to the minuend, the work is correct. 

Instead of diminisking by 1 the units of tlie next higher order in 
the minttendj we may inereage by 1 the units of the nett higher 
order in the gubtrahend. 



Subtract 

13. 20762 from 53120. 

14. $73.16 from 1138. 

15. $247 from 1382.28. 



From 

16. $430.09, take $272.46. 

17. 15200 rods, take 6472 rod^, 

18. 120764 tons, take 75028 tons. 



How many years from the date of each of the following 
events to the present year ? 

19. Figures were used by the Arabs in the year 890. 

20. Decimal fractions were invented in 1464. 

21. Printing was invented in 1441. 

22. The telescope was invented by Galileo in 1610, 

23. The electric telegraph was first used in .the United 
States in 1844. 

24. The first passage of the Atlantic Ocean by steam 
was in 1839. 
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What is the difference between 



28. 7620 and 12420 ? 

29. 14027 and 1703.41? 

30. $1076 and $2340.50 ? 



25. 34726 and 47062 ? 

26. 57600 and 20012 ? 

27. 70361 and 1005 ? 

31. 2762 + 10341 and 45701 + 1200? 

32. 3000+42301 and 720 + 1684+7342? 

33. A merchant bought a quantity of goods for $1248.65, 
and sold them for $1540. How much did he gain ? 

34. Sold a horse for $250.75, which was $28 more than 
he cost. How much did he cost ? 

35. A man having $15740.80, gave $5085 for a store, 
and $7640.75 for goods. How much money had he left ? 

36. If a piece of property bought for $7086.86 is sold 
at a loss of $1562.09, for how much is it sold ? 

Find the second member of the following equations : 

37. 12346 + 840 + 1046—3846= ? 

38. $210 + $809,76— ($15.21 + $308.76)= ? 

39. $600.09— $276.25 + ($5682— $654)= ? 

40. $1032.07 + $68.05 + $.98— $1000= ? 

41. 476281—12672—8720+20000= ? , 

REVIEW. 

OBAZ :EXAMJPZ ES. 

94. 1. The sum of two numbers is 46, and one of 
them is 18 ; what is the other ? 

2. The difference of two numbers is 16, and the greater 
is 32 ; what is the less ? 

3. The difference of two numbers^ is 24, and the less 
is 26 ; what is the greater ? 
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4. A boy having 28 peaches gave 8 to his brother, 7 to 
his sister, and ate 4 ; how many had he left ? 

5. If a lady buy some thread for 10 cents, some needles 
for 5 cents, and some ribbon for 20 cents, and give the 
clerk 50 cents, how much change should he return ? 

6. In a garden are 47 fruit trees ; 15 of them are peach 
trees, 12 plum trees, and the remainder pear trees. How 
many pear trees are there ? 

7. A lady having 3 ten-dollar bills and 1 five-dollar 
bill, bought a bonnet for $11, a pair of gaiters for $7, 
and a scarf for $3. How much money had she left ? 

8. A man died at the age of 64 years, having been 
married 36 years. What was his age when he married ? 

9. In a public school there are 75 pupils, and 47 of 
them are girls ; how many of them are boys ? 

10. A man sold 25 sheep, then bought 12, and then 
had 20. How many had he at first ? 

11. A merchant gave $52 for a box of goods, and paid 
$5 freight ; for how much must he sell them to gain $15 ? 

12. A man gave his watch and $10 in money for a har- 
ness valued at $75. How much did he get for his watch ? 

13. A man having received $45 for labor, paid $15 for 
a coat, $7 for a barrel of flour, and $6 for a ton of coal. 
How much had he left ? 

14. A man bought a vest for $7, a pair of pants for 
$12, and three shirts for $9, and gave in payment 3 ten- 
dollar bills. How much change should he receive ? 

Find the required term in the following equations : 

15. 42-(10+12)=? 18. 36-(8 + 9) + 12=? 



16. 9 + 16=30—? 

17. 36-14=15+ ? 



19. 74- 16—8= 22^? 

20. 14 + 28—16—9=? 
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WBITTENJSXA.MPZB8. 

95, 1. The subtrahend is 260346, and the remainder 
72304. What is the minuend ? 

2. The difference is $310.62, and the minuend $1206.28. 
What is the subtrahend ? 

3. What is the sum of 4062 and 12356 increased by 
the difference between- 15000 and 975 ? 

4. Prom the sum of 23462 and 9030, subtract the dif- 
ference between 34000 and 7640. 

5. Prom the difference between 19876 and 6032, sub- 
tract the difference between 12000 and 673. 

6. Prom what sum must $.62 be taken to leaye a 
remainder of $14.60 ? 

7. There were 67374 miles of railway in the TJnited 
States in 1872, and 71564 miles in 1873. How much 
was the gain in one year ? 

8. A man has $10000. How much must he add to 
this, to be able to pay for a farm worth $13640 ? 

9. California contains 158933 square miles, and Texas 
237321 square miles. How much larger is Texas than 
California ? 

10. Mt. Blanc is 15572 feet high, and Pike's Peak 
12000 feet. What is the difference in their height ? 

11. A man willed $125000 to his wife and two children. 
To his son he gave $44675, to his daughter $26380, and 
the remainder to his wife. What was his wife's share ? 

12. A merchant of IN'ashville goes to New Orleans with 
$21600. He invests $7638.50 in groceries, $3210.65 in 
crockery, $1245.18 in wooden ware, and the remainder in 
hardware. How much does he invest in hardware ? 



34 SUBTEACTIOS. 

13. The population of London in 1870 was 3250000 ; 
of New York, 944292 ; and of Brooklyn, 396099. How 
much greater was the population of London than of New 
York and Brooklyn ? 

14. A man owns property valued at $75860, of which 
$45640 is inyested in real estate, $25175.75 in personal 
property, and the remainder he has in bank. How much 
has he in bank ? 

15. Three persons bought a hotel valued at $42075. 
The first agreed to pay $8375.50, the second agreed to 
pay twice as much, and the third the remainder. How 
much was the third to pay ? 

16. A had $725.40, B had $180.36 more than A, and 
had as much as A and B together minus $214. How 
much had C ? 

17. 376 + 1684 + 573 — (931 + 1000)=? 

18. $27.62 + ($30.50— $14.00)-$7.62=? 

19. 17300 + 6840— (5800 + 1386) =25309— ? 

20. (48036 — 7690) — (3600 + 1873) = 18321 + ? 

96. SYNOPSIS FOB EEVIEW. 



" 1. Definitions. 
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1. Subtraction. 2. Difference, or 
Remainder. 3. Minuend. 

4. Subtrahend. 5. Sign of 
Subtraction. 6. A Parenthesis, 
or Vinculum. 
2. Pbinciflbs, 1 and 2. 

1. How the numbers should be 
written. 

2. If one number contains cents, 
and the other does not. 



3. Subtraction op 
Dollars and Cents. 



4. Rule, I, II, III. 
i 5. Proof, 




OBA.Z JEXJEHRCXSJES, 

97, 1. If a man earns $3 a day, hoW^many times 13 
does he earn in 4 days ? $3 + $3 + $3 + 13 are how many ? 

2. There are ,7 days in 1 week. How many days are 
there in 3 weeks ? How many are three 7's, or 3 times 7 ? 

3. There are 4 pecks in 1 bushel. How many pecks 
in 4 bushels ? Four 4's, or 4 times 4 are how many ? 

4. Is the result the same whether we say 4 time^ 6, 
or 6 times 4 ? 

5. What is the difference between six 5's and fiye 6's ? 

6. How many are three 8's ? Eight 3's ? 

7. Add by 2's from to 24. 

8. Multiply from times 2, to 12 times 2. 

Operation. — times 2 is 0, once 2 is 2, twice 2 are 4, 3 times 2 
are 6, 4 times 2 are 8, 5 times 2 are 10, and so on. 

9. Subtract by 2's back from 24 to 0. 

10. Multiply back from 12 times 2 to times 2. 

Operation. — 12 times 2 are 24, 11 times 2 are 22, 10 times 2 are 
20, 9 times 2 are 18, 8 times 2 are 16, and so on. 

11. Multiply from times 3 to 12 times 3, and back. 

12. Multiply from times 4 to 12 times 4, and reverse. 

13. Multiply from times 5 to 12 times 5, and reverse. 

14. Multiply from times 6 to Ti \mka^ ^, ^sA^^^^'^^- 
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MULTIPLICATION. 



Multiplication Table. 



1 

2 


2 


3 


4 


6 


6 


7 


8 


9 


10 


11 !l2 


4 


6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 


8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 


10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 


14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 


16 
24 
32 
40 

48 
56 
64 
72 
80 
88 
96 


18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


20 

30 

40 

50 

60 

70 

80 

' 90 

100 

110 

120 


22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 


24 
36 

48 

60 

72 

84 

96 

108 

120 

132 

144 


3 


6 


4 


8 


5 


10 


6 


12 


7 


14 


8 


16 


9 


18 


10 


20 


11 


22 


.12 


24 



DEFINITIONS. 

98. Multiplication is the process of taking one of 
two numbers as many times as there are units in the other. 
Or, it is a short method of adding equal numbers. 

99. The Multiplicand is the number to be mul- 
tiplied. 

100. The Multiplier is the number by which to 
multiply. It shows how many times the multiplicand is 
to be taken. 

101. The Product is the result obtained by the mul- 
tiplication. 

The moltiplicaod and multiplier are called the factor% of the 
pixxluct 
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102. The Sign of Multiplication is x . It is 

read times^ or multiplied hy 

When placed between two numbers, it shows that they are to be 
multiplied together. Thus, 9 x 7 is read 9 muUiplied 6y 7, or 7 times 9. 

Since changing the order of the factors does not change the re- 
sult, 9x7 may be read, 7 times 9, or 9 times 7. 

103. Pbinciplbs. — 1. The multiplier is always re- 
garded as an abstract number. 

> 

2. The multiplicand and product are like numbers, and 
m>ay be either concrete or abstract, 

9 

In examples containing concrete numbers, the concrete number is 
the true mvUiplicand, but when it is the smaller, it is often, for 
convenience, used abstractly as the multiplier. 

OBA.L EXMJtCISES. 

104. 8x4=? lOx 0=? llx 8=? 
7x7=? 9x 5=? 9x12=? 
6x9=? 7x11=? 11x10=? 
0x5=? 12 X 6=? 10x12=? 

10x8=? 9x 7=? 9x11=? 



8x 8 + 10=? 10x10-14=? 15 X 2 + 15=? 

9x4—10=? 7x12 + 16=? 11x11-9=? 

12 X 6+15=? 8x 0- 7=? 12 X + 25=? 

10x12—25=? 0xl2x 8=? 10x12—16=? 

8x11—12=? 1x12+ 8=? 12x11—12=? 

9x 9 + 19=^ 12x10-30=? 12x12+ 6= ? 

1. At 7 cents each, what is the cost of 5 pencils ? 

Analysis. — Since 1 pencil costs 7 cents, 5 pencUs will cj^?.! S 
times 7 cents, or 35 cents. Hence 5 pencils coa\. ^^ <»ti\». 
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2. What is the cost of 4 tons of coal, at $8 a ton ? 

3. What is the cost of 5 hats, at $5 a piece ? 

4. At 9 cents each, what will 3 melons cost ? 

5. What will 5 yards of gimp cost, at 11 cents a yard ? 

6. 12 inches make a foot. How many inches in 4 feet ? 

7. At $4 a cord, what will 9 cords of wood cost ? 

8. Multiply from times 6 to 12 times 6, and reverse. 

9. Multiply from times 7 to 12 times 7, and reverse. 

10. Multiply from times 8 to 12 times 8, and reverse. 

11. Multiply from times 9 to 12 times 9, and reverse. 

12. What cost 6 pairs of boots at 18 a pair ? At $9 ? 

13. At 8 cents each, what cost 9 books ? 10 books ? 

14. What cost 9 barrels of flour at $9 a barrel ? At $10 ? 

15. 7 days make a week. How many days in 7 weeks ? 

16. If a man earn $12 in 1 week, how much will he 
earn in 8 weeks ? In 9 weeks ? 

17. Multiply from times 10 to 12 times 10, and reverse. 

18. Multiply from times 11 to 12 times 11, and reverse. 

19. Multiply from times 12 to 12 times 12, and reverse. 

20. At 12 cents a yard, what cost 9 yards of calico ? 

21. What cost 10 pounds of ginger, at 11 cents a pound? 

22. At $11 a hundred, what will 11 hundred posts cost ? 

23. How many bushels of grain can be put in 8 bins, 
each containing 12 bushes t 

24. How many are 8 times $4, minus $7 ? 

25. How many are 7 times 9 pounds, plus 10 pounds ? 

26. How many are 6 times 12 rods, less 20 rods ? 

27. James gave 5 cents each for 6 oranges. How 
much change should he receive for 50 cents ? 

28. How much more than $35 will 7 tons of coal cost, 
at $6 a ton? 
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WJtITTBN BXBBCI8B8, 

105* Wben the multiplier consists of but one 
order of units* 

1. How many are 4 times 73 ? 

IST OPERATION. ANALYSIS.— To obtain the result by Addition. 
7 3 First find the sum of four 3's, or 4 times 8 units, 

IV Q which is 12 units, equal to 1 ten and 2 units. 
Write the 2 units in the units' place, and reserve 
the 1 ten to be added to the sum of the tens. 
« 3 Next the sum of four 7's, or 4 times 7 tenp, is 

Sum 292 ^ i/en&f plus 1 ten reserved are 29 tens, or 2 hun- 
dreds and 9 tens, which write in the hundreds' 
and tens' place. Hence the sum is 292. 

2d OPERATION. Analysis.— In this operation, the multi- 
Multiplicand 7 3 plicand 73 is written but once ; and as it is to 
MnltiDlier 4 ^ taken 4 times, write the multiplier 4 under 

it, and commence at the right to multiply. 

Product 2 9 2 4 times 3 units are 12 units, or 1 ten and 2 

units. Write the 2 units in units' place and 
reserve the 1 ten to add to the product of the tens. 

Next, 4 times 7 tens are 28 tens, plus 1 ten reserved, are 29 tens, 
or 2 hundreds and 9 tens, which write in the hundreds' and tens' 
places. Hence the product is 292, equal to the sum in the first 
operation. 



Solve by both methods. 



2. 3 times 84 

3. 4 times 135. 



6. 4 times $204. 

7. 5 times $425. 



4. 5 times 234. 

5. 6 times 352. 

8. Multiply 4621 by 4 ; by 5 ; by 6 ; by 7. 

9. Multiply 3062 by 6 ; by 7 ; by 8 ; by 9. 

What is the product 

10. Of $5642 by 6? by 5? by 7? by 9? 

11. Of 20372 feet by 7 ? by 9? by 5? \ii ^1 
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12. What cost 527 barrels of flour, at $9 a barrel ? 

Although $9 is the true multiplicand, for convenience, we may 
use 9 for the multiplier, and 527 as the multiplicand (lOB, Note), 
but the product is dollars, since the true multiplicand is dollars. 
This is obvious, since 527 barrels at $1 a barrel, would cost $527, 
and at $9 a barrel, 9 times $527, etc. 

13. What cost 326 tons of coal, at $6 a ton ? 

14. What cost 1238 cords of wood, at $5 a cord ? 

15. What cost 752 pounds of nails, at 7 cents a pound? 

Opebation. — 7 cents x 752 = 5264 cents = $52.64. 

When either factor contains cents, the product is cents, 
and may be changed to dollars and cents by putting the 
point ( , ) two places from the right, and prefixing the 
sign ($). 

(16.) (17.) (18.) (19.) 
Multiply $43.72 $136.04 87 cents. $2.06 
By 8 7 9 6 

Product $349.76 $952.28 $7.83 $12.36 

20. At 6 cents a pound, what cost 675 pounds of rice ? 

21. At $4. 37 a yard, what is the cost of 7 yards of cloth ? 

22. At $124,50 an acre, what will 5 acres of land cost ? 

23. What is the cost of 8 building lots, at $2015 each? 

OBAZ EXJEBCISJES, 

106. 1. 9 times $12 are $108. Which number is the 
Multiplicand ? The Multiplier ? The Product ? 

2. If 6 men can build a wall in 7 days, in how many 
days can 1 man build it ? 

Analysis. — It will take 1 mian 6 times as many days as it will 
6 men, to build the wall ; and 6 times 7 days are 42 days. Hence 
it will take 1 man 42 days. 
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3. If 7 men can do a piece of work in 10 days, how 
many days will it take 1 man to do the same work ? 

4. How many horses will consume as many bushels of 
oats in 1 day as 7 horses will consume in 5 days ? 

5. If 3 barrels of flour last 9 persons 4 months, how 
long will the same quantity of flour last 1 person ? 

6. If a man earn $18 a week, and spend $9 for beard 
and other expenses, how much can he save in 8 weeks ? 

7. If Henry earn $5 a week, and James $4, how much 
will both earn in 7 weeks ? 

8. What is the difference in the cost of 6 yards of rib- 
bon at 9 cents a yard, and 6 yards at 11 cents a yard ? 

9. What will be the cost of 6 cows at |26 each ? 

Analysis. — Six cows wiU cost 6 times $26. 6 times 6 units 
are 36 units, or 3 tens and 6 units, and 6 times 2 tens are 12 tens, 
which p]us 3 tens and 6 units, are 15 tens and 6 units, or 156. 
Hence 6 cows will cost $156. 

10. What cost 7 pounds of figs, at 23 cents & pound ? 

11. What cost 8 pounds of coffee, at 42 cents a pound ? 

12. At $36 a ton, what will 6 tons of guano cost ? 

13. At $18 a barrel, what will 9 barrels of pork cost ? 

14. At $5 a barrel, what are 33 barrels of apples worth ? 

15. At $7 a week, what is the cost of 21 weeks board ? 

16. What cost 20 pounds of beef, at 12 cents a pound? 

17. Two men start from the same place, and travel in 
opposite directions, one at the rate of 6 miles an hour, 
the other, 8 miles an hour. How far apart will they be 
at the end of 6 hours ? 8 hours ? 9 hours ? 

18. A woman sold a grocer 5 pounds of butter at 30 
cents a pound, and received in payment 12 pounds of 
sugar at 9 cents a pound. How much was still due ? 
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Find the second member of the following equations : 



19. 20 + 12—3x6=? 

20. 16-7 + (4x0)=? 

21. (7xl2)-(6xll)=? 

22. 60— (0x12)4-15=? 

23. 20x3 + (40— 73<5)=? 



24. (3x0) + ( 4x7)= ? 

25. (55—7)^20-8=? 

26. (7 + 5) + (6 + 4) =? 

27. 14x0 + 45^15=? 



28. 100—12x7 + 20—4=? 



WBITTJEN BXBBCI8JB8. 

107. Wben the multiplier consists of two or 
more orders of units. 

1. Multiply 678 by 46. 



Mnltipllcand 
Multiplier 

iBt Partial Prod. 
Sd Partial Prod. 



OFEBATION. 

678 
46 

4068 = 678 X 6 
2712 =678x40 



EntireProd. 31188 = 678x46 



Analysis.— Write the 
numbers as before. 

Since 46 is composed 
of 6 units and 4 tens, 46 
times any number is 
equal to 6 times the num- 
ber, plus ^ tens, or 40 
times the number. 
6 times 678 is 4068, the 
first pa/rtial product. 4 tens times 8 units are 32 tenSy or 3 hun- 
dreds and 2 tens. Write the 2 tens in the tens* place, in the second 
partial product, and reserve the 3 hundreds to add to the product 
of hundreds. 

4 tens times 7 tens are 28 hundreds, plus 3 hundreds reserved, are 
31 hundreds, or 3 thousands and 1 hundred. Write the 1 hundred 
in the hundreds' place in the second partial product, and reserve 
the 3 thousands to add to the product of thousands. 

4 tens times 6 hundreds are 24 thotisavds, plus 8 thousands 
reserved, are 27 thousands, or 2 tens of thousands and 7 thousands, 
which write in the second partial product. The sum of the partial 
products is the entire product 31188. 

In multiplying, as in adding, the pupil should be required to 
perform the operations mentally, without moving the lips, and then 
to write the results. 
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In like manner, multiply 

2. 473 by 27. 

3. 738 by 35. 

4. 609 by 56. 



5. $36.45 by 34; by 47. 

6. $70.65 by 55; by 64. 

7. $29.07 by 76; by 82. 



EuLE. — I. Write the multiplier under the multiplicand^ 
80 that units of the same order stand in the same column. 

When the multiplier consists of one figure. 

II. Begin at the right and multiply the units of each 
order of the multiplicand by the multiplier. Write in the 
product the units of each result^ and reserve the tens to 
add to the next result. 

When the multiplier consists of more than one figure. 

III. Multiply the multiplicand by the units of each order 
of the multiplier successively, beginning at the right, and 
write the right-hand figure of each partial product under 
the order of the multiplier used. 

The sum of the partial products is the required product. 

Proof. — Revieto the work carefully, or multiply the 
multiplier by the multiplicand; if the results are the same, 
the work is probably correct. 

When there are ciphers in the multiplier, multiply by the sig- 
nificant figures only, since the product of any number by is 0. 

^8. Multiply 6432 by 75 ; by 67 ; by 136. 

9. Multiply 23072 by 128 ; by 243 ; by 307. 

10. Multiply $420.06 by 204 ; by 666 ; by 408. 
What is the yalue 

11. Of 67 hogsheads of sugar, at $37.75 a hogshead ? 

12. Of 2347 acres of land, at $136 an acre ? 

13. Of 64 horses, at $219.75 each ? 
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14. What will be the cost of building a line of telegraph 
274 miles long, at $967 a mile ? 

15. If 1049 pounds of seed cotton be raised from an 
acre of land, how many pounds will 386 acres produce ? 

16. If a cotton mill manufactures 628 yards of cloth 
in a day, how many yards can it make in 297 days ? 

What is the product 



17. Of 2572 bushels by 94 ? 

18. Of $403.06 by 127 ? 

19. Of 86072 pounds by 208 ? 

20. Of 316 times $487.46 ? 

21. Of 507 times 30975 days ? 

22. Of 325 times 6408 cents ? 

29. Find the cost of 386 railway coaches, at $7034.75 
each. 

30. What cost 802 tubs of butter, at $27.08 each ? 



23. Of 370607 by 4071 ? 

24. Of 600326 by 2645 ? 

25. Of 730096 by 5006 ? 

26. Of 2407068 by 3406 

27. Of 408091 by 2407 ? 

28. Of 73069 by 46035 ? 



31. 236x63x28=? 

32. 439x0x142=? 



33. 1927x613x802=? 

34. 4605x2034x576=? 



35. How many yards of shirting in 49 bales, each bale 
containing 26 pieces, and each piece 57 yards ? 

36. What is the cost of 128 barrels of beef, each con- 
taining 216 pounds, worth 13 cents a pound ? 

37. Three schooners, each, ship 239 cords of wood, and 
a fourth ships 248 cords. What is the yalue of the whole 
at $4.25 a cord ? 

38. If it require 108 tons of iron rail for 1 mile of 
track, how many tons wiU be required for 476 miles, and 
what will be its value at $145 a ton ? 

39. A crop of cotton was put up in 472 bales, the 
average weight of which was 588 pounds. What was the 
weight of the whole crop, and its value at 18 cents a pound ? 
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108. To multiply by the £etctors of a number* 

The Factors of a number are the numbers which 
multiplied together will produce it Thus, 6 and 7 are 
factors of 42 ; 2, 4^ and 5 are factors of 40. i 

The pupil should be carefully taught to disting^uish between 
factors and parts of a number. The factors are miUtiplied, but the 
parts are added, to produce a number. 

Thus, 2 and 9, 3 and 6, 2, 3, and 3, are factors of 18 ; but the 
parts of 18 are 9 and 9, 10 and 8, 6 and 12, 7 and 11, etc. 

109. Pbinciple. — The product of any number of fac- 
tors will be the same in whatever order they are multiplied. 

1. Multiply 468 by 36. 

OPERATION. 

3 6 = 6x6, or 9 X 4, or 12 x 3. 

468 468 468 468 
36 6 9 12 



2808 2808 4212 5616 
1404 6 4 3 

16848 16848 16848 16848 

It will be observed that the multiplicand, multiplied by the 
given multiplier, or by any set of factors into which it can be sepa- 
rated, produces the same result. 



In like manner, multiply 

2.' $73.04 by 48=8 x 6. 

3. 60076 by 72=6x4x3. 

4. 46502 by 84=7x4x3. 

5. $206.14 by 96=4x4x6. 



6. $780.91 by 108. 

7. 140086 by 120. 

8. 380509 by 144. 

9. $457.52 by 240. 
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EuLE. — ^I. Separate the multiplier into two or more 
factors. 

II. Multiply the multiplicand hy one of the factors, the 
resulting product hy another factor, and so continue until 
all the factors have been used. 

The lastp^'oduct will be the product required. 

10. What will 56 acres of land cost, at 1164.50 an acre ? 

11. At 28 cents a pound, what will be the cost of 24 
sacks of coffee, each containing 64 pounds ? 

12. What is the value of 107 pieces of cloth, each piece 
containing 42 yards, at 14.28 a yard ? 

HO* Wben either the multiplicand or multi- 
plier, or both, have ciphers on the right* 

1. Multiply 286 by 100. 

OPERATION. Analysis. — Since removing a figure one place to 

23 6 the Uft, increases its value ten times (44), annex- 

inn ^S * cipher to a number multiplies it by 10 ; an- 

nexing two ciphers multipUes it by 100, etc. Hence 

28 6 00 286 X 100-28600, the product required. 

2. Multiply 3240 by 600. 

OPERATION. Analysis.— 3240 = 824 x 10, and 600 = 6 x 100. 

3 240 I^rat multiply together the two factors 324 and 6, 

g Q Q and then multiply their product 1944, by 10 x 100, 

or by 1000, by annexing three ciphers, which 

1944000 gives 1944000, the required product. 

What is the product 

3. Of 372 by 10? By 100? By 1000? By 10000? 

4. Of 860 by 50? By 400? By 1500? By 3000 ? 

BuLE. — To the product of the significant figures, annex 
as many ciphers as there are ciphers on the right of either 
or of both of the factors. 
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What is the product 


Find 


6. Of $4.72 by 100? 


8. 120 times 5000. 


6. Of $30.40 by 60? 


9. 600 times 21000. 


7. Of $1200 by 700 ? 


10. 1000 times 104000. 


11. 42030090x3020-? 


12. 7000600 X 50040= ? 



13. There are 640 acres in 1 square mile. How many 
acres in 150 square miles ? In 200 ? In 420 ? 

14. The salary of the president is $50000 a year. How 
much does he receive in 8 years ? 

REVIEW. 
OnAL EXAMTL Ea, 

111^ 1. The sum of 8 + 12 + 16 equals the product of 
9 X what number ? 

2. The sum of 40 — 14 and 12 + 4 equals 7 x what 
number ? 

3. The difference between 35 + 15 and 24—10 is equal 
to the product of what two factors ? Three factors ? 

4. The product of what two factors is equal to the 
sum of 9, 20, and 11 ? 

5. The product of 8 times 9 is equal to 6 times what 
number ? 

6. The sum of 25, 13, 8, and 10 is equal to the pro- 
duct of what three factors ? 

7. What is the sum of 3 times 3x4, and 5 times 4x3? 
What is the difference ? 

8. What is the product of 15 + 24—14 by 16—12 ? 

9. Which is greater, 9 x 13—6, or 12 times 8— 20 ? 
10. How much less is 60— (5x8) than 16 + 14—10? 
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11. Charles is twice as old as George, and George is 
12 years old. What is the sum of their ages ? 

12. What is the cost of 4 brooms at 30 cents each, and 
6 pounds of sugar at 11 cents a pound ? 

13. Mary had 18 cents, and Belle had 3 times as many 
less 9 cents. How many had both ? 

14. A young man earned $9 a week, and spent $5 a 
week for board. How much did he save in 12 weeks ? 

15. A woman sold a grocer 4 dozen of eggs at 24 cents 
a dozen, and received in payment half a* pound of tea 
worth 50 cents, and 2 pounds of sugar at 11 cents a 
pound. How much was still due her ? 

16. A boy bought a book for 36 cents, a slate for 20 
cents, and a pencil for 4 cents. How much change 
should he receive for a 1 dollar bill ? 

17. A lady bought 9 yards of silk at $3 a yard, 3 pairs 
of kid gloves at 12 a pair, 4 pairs of hose at half a dollar 
a pair. She gave in payment 4 ten dollar bills. How 
much change should she receive ? 

Find the required term in the following equations : 



18. 19—7 + 28-11=? 

19. 8 X 9-16=7 X ? 



24. 7x12—25x0=? 

25. 3xOx5 + 16=2x ? 



26. 28 + 12— 6 X ? =16 

27. 9x12 + 10=120-? 

28. 42-20 + 14=? x9 

29. 8 + 55— (? x8)=7 



20. 21 + 6x7=40+? 

21. (10xl2)-(9xll)=? 

22. 75-(5xl2)=35-? 

23. (44 + 19)-(50-23)=? 

112. By a little practice numbers containing three or 
four figures may be multiplied mentally ^ by first multi- 
plying the highest order of units, and adding the pro- 
duct of each lower order as found. 
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1. Multiply 324 by 2. 

Operation. — 2 times 3 hundreds are 600 ; 2 times 2 tens are 4 tens, 
or 40, and 600 + 40 are 640 ; 2 times 4are8, and640 + 8are648. 

Omitting all but results, the required product will be easUj and 
promptly obtained by a strictly mental process. Thus, 600, 640, 648. 

In like manner, find the product of 



2. 3 times 230. 

3. 3 times 342. 

4. 4 times 150. 



5. 4 times 425, 

6. 6 times 241. 

7. 5 times 615. 



a 234 X 2. 

9. 501 X 3. 

10. 255 X 4^ 



WniTTJEX BX AMBLES, 

113, l.'If I receive $1500 salary, and pay $370 for 
board, $281.50 for clothing, $112.75 for books, and $196.65 
for other expenses annually, what can I save in 3 years ? 

2. A merchant bought 7 hogsheads of sugar at $46.45 
a hogshead, and sold it for $53.62 a hogshead. How 
much did he gain ? 

3. Paid $2709 for 388 barrels of flour, and sold the 
same at $9.12 a barreL How much was the gain ? 

4. If a man have an income of $5670 a year and his 
daily expenses average $7.25, how much can he save in a 
year of 365 days ? 

5. What sum must be added to 272 x 400, to make 
the amount 126720 ? 

6. What is the difference between 40706 — (308 x 56), 
and (97 x 340) — 12400 ? 

7. Multiply 98 + 6 x (37 + 50) by (64—50 x 5) - 10. 

8. Multiply 675-(77 + 56) by (3 x 155) -(214— 28). 

9. A man owing $15760, gave in payment 5 lots of 
land, worth $730 each, 5 horses, valued at $236. 50 each, 
an interest he had in a coal mine worth $2000, and 
$1728.75 in money. How much remained unpaid? 

3 
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10. A farm-house is worth $3246, the farm is worth 
3 times as much plus $1200, and the stock is worth 
twice as much as the house, less $1875. What is the 
value of the whole, and of the farm and stock ? 

11. What is the difference in the cost of 48 horses at 
$184.50 each, and 130 sheep at 14.80 a head? 

12. Bought 150 barrels of flour for $1150', and finding 
25 barrels of it worthless, sold the remainder at $9 a bar- 
rel. Did I gain or lose, and how much ? 

Complete the following equations : 

13. (142 + 405) X (1000 — 850) - 5000 =7 

14. (97 X 1000) - (75 X 500^='420) + 1500 = ? 

15. $73.46 - ($.94 + $3.02) + ($47 x 35) = ? 

16. ($246.08 X 104) + ($2000 — $240.50) x 10 = ? 

114. SYNOPSIS FOR REVIEW. 

{1. Multiplication. 2. Multiplicand. 
3. Multiplier. 4. Product. 5. Sign 
of Multiplication. 

3. Pbikciples, 1 and 2. 

3. Rtjlb; I, II, III. 

4 Proof. 

5. When bitheb factor contains cents. 

{1. Definition of factors. 
2. Principle. 
3. Rule. 

7. Multiplier and / ^- ^^^^ ^^® ^' ^*^ ^*^® ^P^®'^ 
Multiplicand, i „ on the right. 

I 2. Rule. 



}2; 
o 

H 








115. 1. How many 4's are 12 ? Are 16 ? Are 24 ? 

2. How many lots, of 5 acres each, in 20 acres ? 

3. How many 5's in 15 ? In 30 ? In 35 ? In 50 ? 

4. How many barrels, each holding 3 bushels, will be 
required for 18 bushels of apples ? 21 bushels ? 

5. How many times can 6 yards of cloth be taken from 
a piece containing 30 yards. 

6. How many times can 6 cents be taken from 23 cents, 
80 as to have 5 cents remaining ? 

7. Distribute $28 equally among 7 men. How many 
dollars will each receive ? 

Do you find how many times 7 men are contained in $^, or do 
you find dne of 7 equal parts of |28 ? 

8. How do you find one of 8 equal parts of a number ? 
Of 9 equal parts ? Of 6 equal parts ? 

9. What is one of 4 equal parts of 40 ? Of 36 ? Of 48 ? 

10. What is one of 6 equal parts of 30 ? Of 42 ? Of 48 ? 

11. What is one of 7 equal parts of 56 pounds ? 

12. How many times 8 cents are 48 cents? Is the 
result a concrete or an abstract number ? 

13. What is one of 8 equal parts of 48 cents ? Is the 
result a concrete or an abstract number ? 
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DEFINITIONS. 

116. Division is the process of finding how many 
times one number is contained in another of the same 
kind, or of finding one of the equal parts of a number. 

117. The Dividend is the number to be divided. 

118. The Divisor is the number by which to divide. 

119. The Quotient is the result^ of the division, and 
shows how many times the dividend contains the divisor. 

The division is said to be exact when there is no remainder. 
The part of the dividend remaining when the division is not exact 
is called the Remainder, and must always be less than the divisor. 

120. The Sign of Division is ^. It is read 
divided hy. 

It shows that the number before which it is placed is to be 
divided by the one after it ; thus, 54 -h 9 is read 54 divided hy 9. '^ 

121. Division is also indicated by placing the dividend 
above the divisor with a line between them ; thus, ^ is 
read 72 divided hy 8. 

122. Peinciples. — In finding how many times one 
number is contained in another : 

1. The divisor and dividend are like numbers, and the 
quotient an abstract number. 

In finding one of the equal parts of a number : 

2. The dividend and quotient are like numbers, and the 
divisor an abstract number. 

3. The dividend is equal to the product of the divisor 
by the quotient, plus the remainder. 
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OBAZ EXMBCISJE8. 

123. 36-7-9= ? 63-^9= ? 64-^-8= ? 84-j- 7= ? 

42-f-7=? 56-=-8=? 66-^6=? 72-^12= ? 

40-^5=? 45-7-5= ? 72-T-9=? 96-t- 8= ? 



i^ = ? iyt=? .yL = 2 W = ? 

-:^=? ^ = ? |f=:? ■W = ? 

«=? fi = ? Ji^ = ? i^ = ? 

1. Divide by 2, from 2 in 2 to 2 in 24. 

Operation.— 2 in 2, once ; 2 in 4, twice ; 2 in 6, 3 times ; 2 in 8, 
4 times ; 2 in 10, 5 times, and so on to 2 in 24, 12 times. 

In the same manner, divide 

2. By 3, from 3 in 3, to 3 in 36. 

3. By 4, from 4 in 4, to 4 in 48. 

4. By 5, from 5 in 5, to 5 in 60. 

5. By 6, from 6 in 6, to 6 in 72. 

6. By 7, from 7 in 7, to 7 in 84. 

7. By 8, from 8 in 8, to 8 in 96. 

8. By 9, from 9 in 9, to 9 in 108. 

9. By 10, from 10 in 10, to 10 in 120. 

The pupil may reverse the above ; thus, 2 in 24, 12 times ; 2 in 22, 

11 times ; 2 in 20, 10 times, and so on. 

Also combine the two ; thus, 3 in 3, once ; 3 in 6, twice, 2 in 6, 
3 times ; 3 in 12, 4 times, 4 in 12, 8 times ; and so on to 3 in 86, 

12 times, 12 in 86, 8 times 

124, Division may also be regarded as a short method 

of performing several subtractions , of a number. 

Thus, 24-6 = 18; 18-6 = 12; 12-6 = 6; 6-6 = 0. We 
have perf onned four subtractions of 6, hence there are four 6's in 
24, or 6 is contained in 24, 4 times. 



J 
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125. Since one number is contained in another as 
many times as it is a factor of the other, division may be 
regarded as the reverse of multiplication. 

In Multiplication, ioth factors are given to find the 
product; in Division, one factor and the product (an- 
swering to the dividend) are given to find the other factor, 
which answers to the quotient. 

Thus, 6 X 4 = 24, 6 being a factor of 24, four times ; hence there 
are four 6's in 24, or 6 is contained in 24, 4 times. 

126. The Object of Division is twofold. 

First. To find how many times one number is contained 
in another of the same kind. 

Ex. At 5 cents each, how many pencils can be bought for 20 cents. 
Since 5 cents taken 4 times equals 20 cents (5 x 4=20), it follows 
that 5 cents is contained in 20 cents 4 times. 

Analysis.— As many pencils can be bought for 20 cents, as 5 cents 
are contained times in 20 cents, which are 4 times. Hence, etc. 

137. Second. To separate a given number into as 
many equal parts as there are units in another. 

Ex. If 4 pencils cost 20 cents, what is the cost Of 1 pencil? 

Since 5 cents taken 4 times equals 20 cents, it follows that 5 cents 
is one of the four equal parts of 20 cents (5 + 5 + 5 + 5=20), and we 
say one-fourth of 20 cents is 5 cents. 

AiTALYSis. — Since 4 pencils cost 20 cents, 1 i>encil costs one-fourth 
of 20 cents, which are 5 cents. Hence 1 pencil costs 5 cents. 

138. The equal parts into which a unit or whole thing 
is divided are sometimes osllei fractions. 

129. The names of these equal parts of a unit vary 
according to the number of these parts ; thus, one-half is 
one of two equal parts, one-third is one of three equal 
parts into which the whole thing or number is divided. 
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So in like manner we hskyefourths, fifths, sixths, sevenths, 
eighths, tenths, twelfths, twentieths, etc. 

130. These parts are expressed by writing the number 
denoting the name of the parts below a short horizontal 
line as a divisor, and the number of parts taken or used, 
above the line as a dividend. 

Thus, i, signifies 1 divided by 2, and is read, one-half. 
f , signifies 2 divided by 3, and is read two-thirds, 
■^, signifies 7 divided by 12, and is read, seven-twelfths, 
etc. 

OBAI, EXEBCISE8, 

131. 1. If a number is separated into two equal parts, 
what is each part called ? 

Ans. One'halfot the number, written i. 

2. If $18 are equally divided between two poor families, 
how much does each receive ? What part of the whole ? 

3. WhB.t is one-half of 12 ? Of 16? Of 20? Of 24? 

4. If a number is separated into three equal parts, what 
is each part called ? One'third of the number, -J. 

6. If 15 peaches are equally distributed among 3 boys, 
yrh&ipart of the whole will each receive ? 

6. WhdX \a one-third oi %lb ? Of 21 days? Of 30 rods? 

7. Divide an acre of land into four equal parts. What 
is one of the parts called ? One'fourth of an acre, J. 

8. What are 2 of the parts called ? Two-fourths, f . 
Three of the parts ? Three' fourths, f . 

9. If 48 marbles are given to 4 boys, to each an equal 
number, what part of the whole does 1 boy receive ? 
Two boys ? Three boys ? How many marbles ? 

10. What is one-/owrtt of $24 ? Of 48 miles? 
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11. If a number is divided into five equal parts, what is 
each part called ? One' fifth of the number, \, Two 
parts? Two-fifths, i. 

' 12. If $20 are paid for 5 barrels of apples, what part 
of 120 is paid for 1 barrel ? For 2 barrels ? For 3 barrels ? 

13. What is ^ of 30? Of $40? Of 45 rods? 

14. If a number is divided into six equal parts, what is 
each part called ? OnC'Sixth of the number, ^. 

15. If into sevew equal parts ? One'Seventh, \. 

16. If into eight equal parts ? QnC'eighth, \, 

17. If into nine equal parts ? One'tiinth, \, 

18. If into ten equal parts ? One'tenth, ^. 

19. If into twelve equal parts ? One-twelfih, •^. 

20. Find one-half of 2, one-half- of 4, one-half of 6, 
one-half of 8, and so on to one-half of 20. 

21. Find one-third of 3, one-third of 6, one-third of 9, 
one-third of 12, and so on to one-third of 30. 

22. Find i of 4, J of 8, i of 12, i of 16, to J of 40. 

23. Find i of 5, ^ of 10, J of 15, ^ of 20, to i of 50. 

24. Find ^ of 6, ^ of 12, I of 18, I of 24, to I of 60. 

25. Find I of 7, ^^ of 14, | of 21, j of 28, to I of 70. 

26. Find i of 8, 4 of 16, | of 24, | of 32, to | of 80. 

27. Find i of 9, -J of 18, | of 27, I of 36, to i of 90. 

28. Find -^ of 10, -^ of 20, ^ of 30, to ^ of 100. 

29. How do you find J, -J, ^, ^, ^, etc., of any number ? 

30. How many yards of cloth, at $4 a yard, can be 

bought for $36 ? 

Analysis. — As many yards as $4 are contained times in $36, 
which are 9 times. Hence 9 yards can be bought for $36. 

31. At $6 a ton, how many tons of coal can be bought 
for $24? For $30? For $54? For $72? 
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32. If 7 cords of wood cost $42, what does 1 cord cost ? 

Analysis. — Since 7 cords of wood cost $42, 1 cord costs 1 teventh 
of $42, or $6. Hence 1 cord costs $6. 

33. A man sold 8 bushels of cranberries for $32. How 
much did he receive a bushel for them ? 

34. A farmer gathered 108 bushels of apples from 9 trees. 
What was the average number of bushels to each tree ? 

35. A merchant paid $96 for 8 pieces of dress goods. 
What was the cost of each piece ? 

36. If a farm of 120 acres is divided into 12 equal lots, 
how many acres does each lot contain ? 

WB ITTBN MXEMCISE8, 

132. When the divisor consists of but one oMer 
of units. 

1. Divide 875 by 7. 

^^ Analysis. — Write the divisor at the 

OPERATION. igf^ Q^ ^jjg dividend with a line between 

Divisor. Dividend. Qaotient them. 

7)875(125 7 is contained in 8 hundreds, 1 hun- 

7 dred times, with a remainder. Write 

7^ the 1 hundred at the right of the divi- 

dend, for the first figure of the quotient. 
•*• Multiply the divisor 7 by the 1 hundred 

3 5 o^ the quotient, and write the product, 

OK 7 hundreds, under the hundreds of the 

— dividend. Subtract, and to the remain- 

der 1 hundred, annex the 7 tens of the dividend, making 17 tens. 

7 is contained in 17 tens, 2 tens times, with a remainder. Write 
the 2 tens in the quotient. Multiply the divisor 7 by the 2 tens, 
and subtract the product from the partial dividend, 17 tens. To 
the remainder 3 tens, annex the 5 units of the dividend, making 
35 units. 

7 is contained in 35 units, 5 times, which write in the quotient. 
Multiplying and subtracting as before, nothing remains. Hence, etc. 



58 DIVISION. 

« 

The solution of the preceding example may be abbre- 
viated by what is termed Short Division, as follows : 

Analysis. — 7 is contained in 8, once, and 

OPERATION. \ remainder. 1 prefixed to 7 makes 17. 7 is 

7)875 contained in 17, 2 times and 8 remainder. 3 

1 2 X prefixed to 5 makes 35, and 7 is contained in 

35, 5 times. Hence the quotient is 125. 

133. In Short Division only the quotient is writ- 
ten, the operations being performed mentally. It is 
generally used when the divisor does not exceed 12. 
In like manner, divide and analyze the following : 
(2.) (3.) (4.) (5.) 

6)7944 7)9464 8 ) 8928 5 ) 6895 

6. Divide 92352 by 8 ; by 6 ; by 4. 

7. Divide 83762 by 7 ; 79880 by 6 ; 3263 by 8. 

Analysis. — Since 8 is not contained in 3 

OPERATION, thousands, unite the 3 thousands and 2 hun- 

8)3263 dreds, making 32 hundreds. 8 is contained 

Quotient 40 7-3^ 1^32 hundreds, 4 hundreds times, which 

write in the hundreds' place in the quotient. 
Next, 8 is not contained in 6 tens, so write a cipher in tens' place 
in the quotient, and unite the 6 tens and 3 units. 8 is contained in 
63 units 7 times and 7 units remainder, which write over the divi- 
sor and add as a part of the quotient. Hence the quotient is 4071^. 

Proof. — Multiply the quotient 407 by the divisor 8, and the 
product is 3256 ; 3256 plus the remainder 7, equals the dividend 
8263. (Prin. 3.) 

8. Divide 8135464 by 6 ; by 8 ; by 7 ; by 5; by 9. 

9. Divide $48.56 by 8 cents. 

EigM cents may be written $.08 (73). 

OPERATION. When the divisor and dividend are 

$.08)148.56 li^® numbers, the quotient is an abstract 

-— number (Prin. 1). Hence 8 cents are 

b U 7 times, contained in $48.56, 607 times. 
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10. Diyide $48.56 by 8. 

OPERATION. When the divisor is an abstract number, the 

8 ) $ 4 8 . 5 6 dividend and quotient are like numbers (Pbik. 2). 
IQ Qt^ Hence 1 eigJUh of |48.56 is $6.07. 

Solve and prove, 

(11.) (12.) (13.) (14.) 

9 ) $217.62 7 ) $6.44 $7 ) $644 $.07 ) $6.44 

$24.18 $.92 92 times. 92 times. 

How many times 

15. Are $8 contained in $15096 ? In $58424 ? In $23064 ? 

16. Is 7 contained in 330457 ? In 19278? In 918271? 

17. Is 9 contained in 436281 ? In 605675? In 1039126? 



Find 

18. Ififth o{ $863.25. 

19. 1 sixth of 34807 tons. 

20. 1 eighth of 20673 days. 

21. 1 ninth of $7384.50. 



What is 

22. I of 500322 miles ? 

23. i of 32876 men ? . 

24. i of 60349 acres ? 

25. ^ of 760344 rods ? 



26. How many barrels of flour at $8 a barrel, can be 
bought for $12736 ? For $7068 ? 

27. If 75000 bushels of grain are put into 8 bins of 
equal size, how many bushels does each bin contain ? 

28. If 9 acres of land cost $976.50, what is the cost of 
1 acre ? 

29. How many oranges can be bought for $3.72, at 
4 cents a piece ? 

30. At 8 cents a yard, how many yards of ribbon can 
be bought for $7.28? 

31. Paid $1792 for 7 horses. What did each cost ? 
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OMATj EXEBCI8E8, 

134* 1. The quotient of two numbers is 15, and the 
divisor is 8. What is the dividend ? 

2. The dividend is 96, and the quotient is 6. What is 
the divisor ? 

3. The quotient is 12, the remainder is 9, and the 
divisor is 11. What is the dividend ? 

4 If 12 yards of cloth cost $35, for how much a yard 
must it be sold to gain $13 ? 

5. A man received $60 for 5 barrels of pears, and paid 
all but $14 for 4 chairs. What did each chair cost ? 

6. If 4 weeks' board cost $28, what will 9 weeks' board 
cost? 

Analysis. — One week's board will cost 1 fourth of $28, or $7 ; 
and 9 weeks' board will cost 9 times $7, or $63. Hence, etc. 

7. If 8 yards of silk cost $32, what will 12 yards cost ? 

8. What will 15 sheep cost, if 5 sheep cost $35 ? 

9. How many cords of T^ood at $4 dollars a cord, will 
pay for 6 barrels of flour at $8 a barrel ? 

Analysis. — Six barrels of floor will cost 6 times $8, or $48 ; and $4, 
the price of 1 cord of wood, are contained in $48, 12 times. Hence, etc. 

10. How many days' labor at $4 a day will pay for 3 tons 
of coal at $6 a ton, and 2 tons of hay at $15 a ton ? 

11. How many pounds of meat at 12 cents a pound, will 
cost as much as 9 pounds of cheese at 8 cents a pound ? 

Complete the following equations : 

12. (8x0) + (6x4)-r-8= ? 
13.10x12—0x6-^6=? 



14. (9x11)— 54-T-6 + 20=? 



15. 63h-7xO + 12=? 

16. (108-^12) X 11— 25=? 



17.90-18^(44-7x6)=? 
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WniTTEir JEXEBCISES. 

135* When the divisor consists of more than one 
order of units. 

1. Diyide 5437 by 26. 

OPERATION. Analysis. — 26 is contained in 64 

DiTisor. Dividend. Qnotient. hundreds, 2 hundred times, with a re- 

26)5437(209^ mainder. Write the 2 hundreds in 

5 2 t^6 quotient, and multiply the divisor 

^o ly 26 by this quotient figure, and subtract 

the product, 52 hundreds, from 54 

^^^ hundreds, the first partial dividend, 

3 Kemainder. *"^^ there remains 2 hundreds. To 

this annex the 3 tens of the dividend, 
making 23 tens for the second partial dividend. 

26 is not contained in 23, so write a cipher in the quotient and 
bring down the 7 units of the dividend, making 237 units for the 
third partial dividend. 

26 is contained in 237 units 9 times, with a remainder. Write 
the 9 units in the quotient, and multiplying and subtracting as 
before, there remain 3 units, which write over the divisor, and 
annex as a part of the quotient. Hence the quotient is 209 1^^^. 

136. Long Division is the process of dividing in 
which the steps of the solution are all writte7i. 

2. Find how many times 204 is contained in 1041835. 

OPERATION. PROOF. 

Divisor. Biyidend. Quotieiit 

204)1041835(5107ifjT ^1^'^ Quotient. 

10 20 20 4 Divisor. 

2T8 20T28 

204 10214 

1435 1041828 

142 8 7 Remainder. 

7 Remainder. 104183 5 Dividend. 
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3. Divide 32762 by 14 ; by 16 ; by 23 ; by 28. 

4. Divide 130426 by 58 ; by 63 ; by 81 ; by 74. 

Rule. — I. Write the divisor at the left of the dividend, 
with a line between them. 

II. Find how many times the divisor is contained in the 
least number of the left hand orders of the dividend thai 
will contain it, and write the result for the first figure 
of the quotient. 

III. Multiply the divisor by this quotient figure, sub- 
tract the product from the partial dividend used, and to 
the remainder annex the figure of the next lower order of the 
dividend for a new partial dividend, and divide as before. 

IV. Proceed in the same manner until all the orders of 
the dividend have been used. 

V. If any partial dividend does not contain the divisor, 
write a cipher in the quotient, and annex the next order of 
the dividend, and proceed as before. 

VI. If there is at last a remainder, write it, with the 
divisor underneath, as a part of the quotient. 

Proof. — Multiply the divisor by the quotient, and to 
the product add the remainder, if any. If the work is 
correct, the result will be equal to the dividend. 

1 . If the product of the divisor and quotient be greater than the 
partial dividend, the quotient is too large, and must be diminished. 

2. If any remainder is eqtuil to or greater than the divisor, the 
quotient is too smaU and must be increased. 

137. When the divisor and dividend are both concrete 
numbers, they must be of the same name. Hence, if one 
be dollars, and the other cents or dollars and cents, before 
dividing, change so that both may be cents. 
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138. Since 100 cents make 1 dollar, there are 100 times 
as many cents as dollars. Hence, 

To change a number representing dollars to a number represent- 
ing cents, annex two ciphers (110), omit the sign (|) and write the 
word cents after it. 

To change dollars and cents to the same form, omit the sign ($) 
and the point ( . ) and write the word cents at the right. 



6. Divide 146.92 by 23. 


6. Divide 146.92 by 23 cents. 


OPERATION. 


OPSRATION. 


23)$46. 92(12.04 


23)4692(204times. 


46 


46 


92 


92 


92 


92 



7. Divide $46.92 by $23. 8. Divide 146 by 23 cents. 

OPERATION. OPERATION. 

2300(4692(2Y|fy times. 23)4600(200 times. 
4600 46 



92 



00 



In like manner divide, and prove the following : 



9. $325.72 by 34. 

10. *938.07 by 63. 

11. 13176.46 by 126. 

12. 149.56 by 14 cents. 

13. 187.36 by 21 cents. 



14. 1288.96 by $.43. 

15. $810.98 by $.46. 

16. $594 by 18 cents. 

17. $1385 by $105. 

18. $32.48 by $7. 



How many times 

19. Is.47 contained in 30176? In 27865? In 103474? 

20. Is 185 contained in 200376 ? In 4701625 ? 

21. The annual receipts of a company are $570685. 
What is the average a day, if there are 313 working days ? 



M 
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22. If 867 shares of railroad stock are valued at 184099, 
what is the value of each share ? 

23. A plantation of 736 acres was sold for $55936. 
What was the price of an acre ? 

24. Paid $17100 for a farm, at the rate of $36 an acre. 
How many acres did it contain ? 

25. How many horses, at $125 each, will $4735 buy, 
and how much money will be left ? 



Divide 

26. 33490 by 85. 

27. . 740070 by 135. 

28. 1554768 by 216. 

29. 5497800 by 175. 

30. 3931476 by 556. 

31. 5120401 by 587. 

32. 1018090 by 1669. 

33. 73484248 by 2624. 



Divide 

34. 863256 by 736. 

35. 1646301 by 881. 

36. 5226412 by 2567. 

37. 11214887 by 3076. 

38. 75862500 by 10115. 

39. 313194105 by 7153. 

40. 1246038849 by 269181. 

41. 2331883954 by 6739549 



139. To divide by the factors of a number. 



1. Divide 644 by 28, using the factors. 



OPEBATION. 

4 )644 

7 )161 

23 



2. Divide 

3. Divide 

4. Divide 

5. Divide 



Analysis.— Since 28 is equal to 4 times 7, either 
divide by 28, or by its factors 4 and 7. Now, 644-r- 
4=161 ; but this quotient is 7 times too great, and 
must therefore be divided by 7 ; hence, 161-?-7=23, 
the true quotient. 

Factors. 

6228 by 36, or by 4, and 9. 
27360 by 96, or by 3, 4, and 8. 
526050 by 126, or by 2, 7, and 9. 
73416 by 168, or by 4, 6, and 7. 
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6. Divide 5831 by 84, nsing the factors, 3, 4, and 7. 

OPEKATiON. Analysis. — Since 84 is 

3)5831 equal to 3x4x7, divide by 

A M QyiQ o ^' ^' ^y ^^ factors 3, 4, 

7)485 . . . 3x3= 9 5831 -?- 3 = 1943, and a re- 

"79 . .2x4x3 = 24 mainderof2,whichbeinga 

— part of the dividend, is also 
Trae Bemainder. 3 5 a part of the true remainder. 

cc\^K ^ .. . 1943 -«- 4 = 485, and a re- 

6 9 ff Quotient . , . _ * •* 

*** mamder ot 3. Since a unit 

of the first quotient 1943, equals 3 units of the dividend, this second 
remainder 3 being a part of 1943, equals 3 x 3, or 9 units of the 
dividend. 

485 -^ 7 = 69, and a remainder of 2. Since a unit of the second 
quotient 485 equals 4 units of the first quotient 1943, this third re- 
mainder 2 being a part of 485, equals 2 x 4 x 3, or 24 units of the 
dividend. Hence the first partial remainder is 2, the second is 9, 
the third is 24, and the true remainder 35 ; and the quotient 69|^. 

7. Divide 139074 by 72, using its factors 3, 4, and 6. 

8. Divide 7360479 by 96, using its factors 2, 6, and 8. 

EuLE. — ^I. Separate the divisor into two or more factors. 

II. Divide the dividend by one of these factors^ and the 
quotient thus obtained by another factory and so on mUil 
all the factors liave been used as divisors, 

III. If there be remainders, multiply each remainder by 
all the divisors preceding the one that produced it. 

IV. Add the products and the remainder from the first 
division, if any, and the sum will be the true remainder. 

9. Divide 376875 by 315, or by 5, 7, and 9. 

10. Divide 73522 by 135, or by 3, 5, and 9. 

11. Di\'ide 401976 by 245, or by 5, 7, and 7. 
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140. When the divisor has ciphers on the right. 

1. Divide 4067 by 10. 



OPERATION. 

1|0)406|7 



406 . . 7 Bern. 
40 6-5^ Quotient. 



Analysis. — Since removing any order 
of figures one piace to the right, dimln- 
ishes its value ten times (45), by cutting 
off, or taking away, the right-hand fig- 
ure of a number, each of the remaining 
figures, being removed one place to the 

right, is diminished in value ten times, or divided by 10. 
For similar reasons, cutting off two figures divides by 100, cutting 

off three figures, divides by 1000, and so on. The remaining figures 

are the quotient, and those cut off, the remainder. 

Divide 

2. 37684 by 100. 

3. 103076 by 1000. 

6. Divide 2416700 by 6000. 

OPSRATION. 

6|000 )2416 |700 

402 . . 4700 Rem. 
402fJfJ Qaotient. 



4. 267104 by 10000. 
6. 5023001 by 100000. 



Analysis — Resolve 6000 
into the factors 1000, and 6. 
First divide by 1000, by cut- 
ting off the three right-hand 
figuresof the dividend. The 
quotient is 2416, and a re- 
mainder of 700. Next divide 2416 by 6 ; the quotient is 402 and a 
second remainder of 4 thousands, which prefixed to the first re- 
mainder 700 gives a trtte remainder of 4700. Hence the quotient 

is mmi 



In like manner, divide 

7. 307200 by 900. • 

8. 7820305 by 28000. 



9. 5761321 by 2040. 
10. 8073160 by 14800. 



Rule. — I. Cut off the ciphers from the right of the 
divisor, and as many figures from the right of the dividend. 

II. Divide the remaining part of the dividend by the 
remaining part of the divisor. 
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III. Prefix the remainder, if any, to the figures cut off, 
and the result will be the true remainder, 

11. If it require $34400 to* pay a regiment of 800 men, 
how much does each man receive ? 

12. At $3400, how many lots can be bought for $68000 ? 

13. How many bales, each weighing 470 pounds, can 
be made of 39500 pounds of cotton ? 

GENERAL PRINCIPLES OP DIVISION. 

141. The quotient depends upon the relative values of 
the dividend and divisor. Hence, any change in the 
value of either dividend or divisor, will produce a change 
in the value of the quotient. But some changes may be 
made upon both dividend and divisor, which will not 
affect their relative values, and consequently will not 
affect the quotient. To illustrate, let 54-^9=6, be the 
fundamental equation, with which the following are to 
be compared : 

1. (54x3) -=-9=162-4-9=18. Multiplying the dividend by 3 

multiplies the quotient by 8. 

2. 54-f-(9-r-3) =54-5-3=18. Dividing the divisor by 3 mul- 

tiplies the quotient by 3. 

3. (54-^3)-^9=18-^9=2. Dividing the dividend by 3 di- 

vides the quotient by 3. 

4. 54 -^ ( 9 X 3) = 54 -^ 27 = 2. Multiplying the divisor by 8 di- 

vides the quotient by 3. 

5. (54 X 3) -^ (9 X 3) = 162 -^ Multiplying both dividend and 

27=: 6. divisor by 3 does not change 

the quotient. 

6. (54-5-3)-^(9-^3)=18-^- Dividing both dividend and di- 

3 --- g^ visor by 3 does not change the 

quotient. 
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These six equations illustrate the following 

143. General Principles of Division. 

1. Multiplying the dividend, or ) Multiplies the quo- 
Dividing the divisor, ) tient. 

2. Dividing the dividend, or ) Divides the quo- 
Multiplying the divisor, ) tient. 

3. Multiplyinq or dividing hath ^ ^ , , 

,. f, , •,•»•. \ A-L \ ^^^^ ^w>^ change 
dividend and divisor by they ,, , . ^ ^ 

I the quotient, 
same number, ; 

These three principles may be embraced in one 

GENERAL LAW. 

143. A change in the dividend produces a like change 
in the quotient, but a change in the divisor produces an 
OPPOSITE change in the quotient. 

GENERAL REVIEW. 
ORAL EXAMPLES, 

144. 1. The sum of three numbers is 40. One of the 
numbers is 12, and another is 15. What is the third ? 

2. The difference of two numbers is 16, and the smaller 
is 12. What is the larger ? 

3. The difference of two numbers is 18, and the larger 
is 30. What is the smaller ? 

4. The product of two numbers is 132, and one of the 
numbers is 11. What is the other ? 

5. What three numbers besides 10 will divide 120 
without a remainder ? 

6. The sum of two numbers is 21, and the greater 12. 
What is the product of the two numbers ? 
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7. The quotient of two numbers is 45, and the divisor 
8. What is the dividend ? 

8. How many times can 8 bushels of grain be taken 
from a bin containing 52 bushels, and what will remain ? 

9. A news-boy sold 24 papers at 4 cents each, and there- 
by gained 48 cents. At what rate did he buy the papers ? 

10. The dividend is 240 and the quotient 12. What is 
the divisor ? 

11. The quotient is 20, the remainder 8, and the divi- 
sor 9. What is the dividend ? 

12. A drover bought 10 sheep at $8 a head, and sold 
them for $96. How much did he gain a head ? 

How many 

13. In each of 5 equal parts of (9 x 12— 8 x 6) ? 

14. In each of 9 equal parts of (56—0x7 + 16) ? 

15. In each of 7 equal parts of (72—40 + 37—20) ? 

16. If 5 men can build a wall in 9 days, in how many 

days can 3 men build it ? 

Analysis. — It wUl take 1 man 5 times 9 days, or 45 days ; and 
8 men can build it in 1 third of 45 days, or 15 days. Hence, etc. 

17. How long will it take 7 men to do the same work 
that 14 men can perform in 3 days ? 

18. If 9 days' work will pay for 6 tons of coal at $6 a 
ton, what is the price of a day's labor ? 

19. How much pork can b^ bought for 96 cents, if 9 
pounds cost 72 cents ? 

20. If 5 men can build a wall in 8 days, how many 

men can build it in 4 days ? 

Analysis. — It will require 8 times 5 men, or 40 men, to build 
it in 1 day, and 1 fourth of 40 men, or 10 men, to build it in 4 days. 
Hence, etc. 
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21. How many men will be required to do the same 
work in 5 days that 4 men can do in 40 days ? 

22. If 6 men can dig a ditch in 5 days, how many men 
would be required to dig it in 1 day ? In 2 days ? In 3 
days ? In 6 days ? In 10 days ? 

23. At the rate of 24 miles in 8 hours, how many miles 
would a man walk in 12 hours ? 

24. If a woman pay 60 cents for some lemons, at the 
rate of 10 cents for 6, and sell them at the rate of 9 for 
20 cents, how many cents will she gain ? 

25. If 5 barrels of flour are worth $60, how many 
cords of wood at |4 a cord will pay for 3 barrels ? 

26. If 12 yards of cloth cost $40> for how much must 
it be sold a yard to gain 120 ? 

27. What cost 9 quarts of milk, if 4 quarts cost 24 cents? 

28. How many bags will be required to hold 108 bushels 
of wheat, if 4 bags hold 9 bushels ? 

29. To. 6 add 8, subtract 4, multiply by 5, add 6, 
divide by 8, and what is the result ? 

30. How much greater is 7 times 8 p^us 4, than 72 
divided by 9, multiplied by 7 ? 

31. How much less is 10 times 10, diminished by 4 
times 10, plus 12, than 100 divided by 10, plus 8 times 11 ? 

Find the required term in the following epuations : 

^8. (32 + 12-Ml)x ?=80 
39*(132-=-ll— 4)x9=60 
40. 42 + 24-15=? +10 



32. 25 + 9—32—4=: 

33. 4x12 + 33^9=? 



34. 60— 12-=-6 X ? =56 

35. 72^x22-10=? 

36. 120-^2 + 48-7-? =9 

37. 96+^x9=? xl2 



41. 48 + 36-=-48-36=16-? 

42. 120-(7 xl2)-^6=?-Ml 

43. 49 + 14-=-(28-19)=25-? 
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WMITTEN EXAMPLES, 

145. 1. Subtract 2520 from the sum of 3472, 450, 1254, 
and 56 ; divide the remainder by 113, and multiply the 
quotient by 205. What is the result ? 

2. How many times can 236 be subtracted from 2124 ? 

3. How many times 236 will produce 2124 ? 

4. The factors of a number are 36 + 114, and 6640 
— 3007. What is the number ? 

5. The product of two numbers is 30128, and oue of 
the numbers is 4200 -^ 75. What is the other ? 

6. Divide the product of 204 and 378, by their difference, 

7. What must be added to the sum of $12.36 and 17.62, 
to amount to $30.76? 

8. What is the difference between 746 x 23 and 18975 
-=-25? 

9. A man owing a debt of $3000, paid $756. 50 at one 
time, $1289.75 at another, and then made a third pay- 
ment large enough to reduce the debt to $925.60. What 
was the third payment ? 

10. How many pounds of butter at 40 cents a pound are 
worth as much as 1600 bushels of oats at 75 cents a bushel ? 

11. If a man gain $638.75 by selling 365 barrels of 
flour at $9.25 a barrel, at what price did he buy it ? 

12. The multiplier is 36 and the product 170352 ; if 
the multiplier be 1 fourth as great, what is the product ? 

13. The multiplier is 204 and the multiplicand is 17605 ; 
if the multiplicand be 1 fifth as gi*eat, what is the 
product ? 

14. If a mechanic receive $1500 a year for his labor, 
and his expenses are $968, in what time can he save 
enough to buy 28 acres of land at $133 an acre ? 



i 
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15. The multiplier is 48, the product is 166656 ; if the 
multiplicand be 1 third as great, what is the product ? 

16. The divisor is 16, the quotient 12624 ; if the divi- 
sor be 1 fourth as great, what is the quotient ? 

17. The divisor is 24, and the quotient is 43950 ; if the 
divisor be increased 6 times, what will be the quotient ? 

18. The quotient is 91864 ; if the divisor be 1 ninth as 
great, what is the quotient? 

19. A grocer bought two kinds of syrup ; one for 54 
cents a gallon, and the other for 62 cents. What was the 
average cost a gallon ? 

Operation. — (54 cents + 62 cents) -s- 2 = 58 cents. 

The average of ttoo nmnbers is tme-half ihGir sum, the average of 
three numbers is one-third their sum, etc. 

20. A merchant bought 3 kinds of tea, some at 60 
cents, some at 78 cents, and some at 90 cents a pound. 
What was the average cost a pound ? 

21. A keeper of a toll bridge received 1104 toll on 
Monday, $97 on Tuesday, $128 on Wednesday, and $99 
on Thursday. What was the average daily receipts ? 

22. Sold 3 city lots for $1500, $2976, and $1895, respec- 
tively. What was the average price of each ? 

23. If a young man receive a salary of $25 a week, and 
he pays $8. 75 for his board, and $4.65 for other expenses, 
in how many weeks can he pay a debt of $487.20 ? 

24. A man having $4578 paid out all but $1642, in 8 
weeks. What was the average amount paid out each week ? 

25. Bought 140 acres of land for $7560, and sold 86 
acres of it at $75 an acre, and the remainder at cost 
How much was gained ? 
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26. A father gave his property to his 4 children. To 
the first he gave $6780, to the second $8200, to the third 
$1526 more than to the first, and to the fourth $1345 less 
than to the third. What was the value of his property? 

27. The sum of two numbers is 184, and their differ- 
ence is 42. What are the numbers ? 

Analysis.— Since 184 is the sum of the nxunbers, if the differ- 
ence 42 be subtracted from tlie sum 184, the remainder 142 will be 
ttoiee the less number. 142 h- 2 = 71 the less number ; and 71 + 42 
= 118 the greater number. 

Or, if the difference 42 be added to the sum 184, the amount 226, 
wiU be ttmce the greater number. 226 h- 2 = 113 the greater num- 
ber ; and 113 — ^ = 71 the less number. 

Pboof.— 113 + 71 = 184 the sum. 

28. The sum of two numbers is 5672, and their differ- 
ence is 1974. What are the numbers ? 

29. A man paid $1250 for a horse and carriage, the 
horse beins: valued at $190 more than the carriage. What 
was the value of each ? 

30. At a town election the whole number of votes cast 
for two candidates was 3789, and the majority for the 
successful candidate was 227. How many votes did each 
receive? 

31. Two men are worth $28475, and one is worth $4625 
more than the other. How much is each man worth ? 

32. A grocer wishes to put 240 pounds of tea into three 
kinds of boxes, containing respectively 5, 10, and 15 
pounds, using the same number of boxes of each kind. 
How many boxes will be required ? 

33. Sold a quantity of wood for $2492, that cost $1424, 
thus gaining $3 a cord. How many cords were there, 
and what was the cost per cord ? 

4 
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34. What number divided by 36, the quotient increased 
by 48, the sum diminished by 37, the remainder multiplied 
by 14, and the product increased by 216 -^ 72, is 269? 

Find the missing term in the following equations : 

35. (15341-=-29)x(8430-^1405)=1587x ? 

36. [4500 + (12000- 1375) -h 121 x 25] x 48= ? x24? 

37. 732 X 6-^(15 x 24-=-9xl0) + (42 x 234-^26)= ? 

38. 450 + (24— 12)x5-j-(90-^6) + (3xll— 18)=? 

146. Let the pupil be required to illustrate the fol- 
lowing problems by original examples : 

Problem 1. Given several numbers, to find their sum. 

2. Given the sum of several numbers and all of them 
but one, to find that one. 

3. Given the parts, to find the whole. 

4. Given the whole and all the parts but one, to find 
that one. 

5. Given two numbers, to find their difference. 

6. Given the greater of two numbers and their differ- 
ence, to find the less. 

7. Given the less of two numbers and their difference, 
to find the greater. 

8. Given the minuend and subtrahend, to find the re- 
mainder. 

9. Given the minuend and remainder, to find the sub- 
trahend. 

10. Given the subtrahend and remainder, to find the 
minuend. 

11. Given two or more numbers, to find their product. 
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12. Given the product and one of two factors, to find 
the other factor. 

13. Given the multiplicand and multiplier, to find the 
product. 

14. Given the product and multiplicand, to find the 
multiplier. 

15. Given the product and multiplier, to find the mul- 
tiplicand. 

16. Given two numbers, to find their quotient. 

1 7. Given the divisor and dividend, to find the quotient. 

18. Given the divisor and quotient, to find the dividend. 

19. Given the dividend and quotient, to find the divisor. 

20. Given the divisor, quotient, and remainder, to find 
the dividend. 

21. Given the dividend, quotient, and remainder, to 
find the divisor. 

22. Given the final quotient of a continued division 
and the several divisors, to find the dividend. 

23. Given the quotient of a continued division, the first 
dividend, and all the divisors but one, to find that divisor. 

24. Given the dividend and several divisors of a con- 
tinued division, to find the quotient. 

25. Given two or more sets of numbers, to find the 
difference of their sums. 

26. Given two or more sets of factors, to find the sum 
of their products. 

27. Given two or more sets of factors, to find the dif- 
ference of their products. 

28. Given the sum and the difference of two numbers, 
to find the numbers. 
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DIVISION. 



147. 



SYNOPSIS FOE EEVIEW. 



o 
m ^ 



1. Definitions. 



1. Division. 2.» Dividend. 3. Divi- 
sor. 4. Quotient. 5. Remainder. 
6. Sign of Division. 



2. Pkinciples, 1, 2, and 3. 

3. Relation of Division to Subtbaction. 



4. Relation of Division to Multiplication. 



5. Objects of Division 

6. Equal Parts. 

7. Shobt Division. 



■U; 



Illustrate. 



1, 2. 



8. Long Division. 






Definition. 
Method. 



Definition. 

Method. 
3. Rule, I— VI. 
4 Proof. 



1. When divisor and dividend 
are concrete, but unlike. 



9. Division of Dollabb J 2. How to change dollars to 



AND Cents. 



cents. 

3. How to change dollars and 
cents to cents. 



10. Division by Pactobs 



•U: 



Method. 

Rule, I, II, III, IV. 



11. When the Divisob has Cifhebb j 1. Method. 

ON the Right. ( 2. Rule, I, II, III. 

12. Genebal Principles of Division, 1, 2, 3. 



13. Genebal Law. 




148. 1. What two numbers, besides the number itself 
and 1, will give a product of 8 ? 16 ? 25 ? 42 ? 64 ? 

2. What numbers, other than the given number and 1, 
will exactly divide 9 ? 15? 36? 48? 55? 

3. Of what sets of two numbers is 24 the product ? 

4. Of what sets of three numbers is 36 the product? 

5. What are the smallest numbers, other than 1, that 
will exactly divide 18 ? 21? 49? 55? 

6. What is the largest number, other than the given 
number itself, that will exactly divide 22 ? 24 ? 30 ? 40 ? 

7. Name the numbers between 12 and 30, that are the 
product of two factors greater than 1. Between 30 and 50. 

8. Name the numbers between 5 and 20, that have no 
other factors than the numbers themselves and 1. 

9. Of what number are 7 and 8 the tactors ? -2, 5, and 
7? 4, 5, and 3 ? 2, 3, 5, and 10? 

DEFINITIONS. 

149. The Properties of Numbers are those 
qualities or elements which necessarily belong to numbers. 

AU numbers are eitBer Integral or Fractional. 

160. An Integral Number, or Integer, is a 

number representing whole things. (4.) 

Thus, 8, 23, 30 men, 45 pounds are integral numbers. 
Integral numbers are either Even or Odd, Prime or Composite. 
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161. An Mvetl Numher is a number that is exactly 
divisible by 2. 
All numbers whose unit figure is 0, 2, 4, 6, or 8, are ewn,. 

153. An Odd Jfumber is a number that is not 
exactly divisible by 2. . 

All numbers whose unit figure is 1, 3, 5, 7, or 9, are odd, 

153. A JPrime Number is a number that has no 
integral factors except unity and itself. 

Thus, 2, 3, 5, 11, 23, etc., are prime numbers. 

154. A Composite Number is a number that has 
other integral factors besides unity and itself. 

Thus, 21 is a composite number, since 21 = 7 x 3. 
All prime numbers except two are odd, 

155. The Factors of a number, are the numbers 
which multiplied together will produce it. (108.) 

Thus, 7 and 8 are< factors of 56 ; 3, 4, and 7, of 84 

156. A Prime Factor is a prime number used as 
dk factor. (153.) 

The prime factors of a number are also the prime divisors of it. 

157. An Exact Divisor of a number is one that 
will divide that number without a remainder. 

Thus, 6 is an exact divisor of 48, and 9 an exact divisor of 72. 

1. The Exact Divisors of a number are also the factors of that 
number. ^ 

2. An GzsiCt divisor of a number is sometimes called the measwre 
of that number. 

3. When a number is a factor, or divisor, of each of ttoo or more 
numbers, it is called a common factor, or divisor, of those numbers. 

158. Numbers are prime to each other when they 
hare no common integral factorSy or divisors. 

Thus, 9 and 14, 16 and 25 are prime to each oI\l«. 
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DIVISIBILITY OF NUMBERS. 

159. A number is said to be divisible by another, 
when there is no remainder after dividing. Any number 
is divisible 

1. By 2, if it is an even number. 

Thus, 20, 24, 36, and 44 are divisible by 2. 

2. By 3, if the sum of its digits is divisible by 3. 
Thus, 135, 471, and 1134 are divisible by 3. 

3. By 4, if its two right-hand figures are ciphers, or 
express a number divisible by 4. 

Thus, 300, 432, and 1548 are divisible by 4. 

4. By 6, if it ends with a cipher or 5. 
Thus, 30, 45, and 235 are divisible by 5. 

6. By 6, if it is an even number and divisible by 3. 
Thus, 168, 402, and 1314 are divisible by 6. 

6. By 8, if its three right-hand figures are ciphers, or 
express a number divisible by 8. 

Thus, 3000, 2728, and 10576 are divisible by 8. 

7. By 9, if the sum of its digits is divisible by 9. 
Thus, 217683 and 401301 are divisible by 9. 

8. By 10, if it ends with one or more ciphers. 

Thus, 40, 500, 3000 are respectively divisible by 10, 100, and 1000. 

9. By 7, 11, and 13, if it consists of but four places, 
the first and fourth being occupied by the same signifi- 
cant figures, and the second and third by ciphers. 

Thus, 2002, 3003, and 5005, axe d\vm\>\«i\i^ ^A^*^^^^^ 
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10. An odd number is not divisible by an even number. 

11. If an even number is divisible by an odd number, 
the quotient will be an even number. 

Thus, the quotient of 36 divided by 9, is 4 ; of 42 by 7, is 6. 

12. If an even number is divisible by an odd number, 
it is also divisible by twice that number. 

Thus, 28 is divisible by 7, and also by twice 7. 

13. Every prime number except 2, increased or else 
diminished by 1, is divisible by 4. 

Thus, 11 increased by 1, or 17 diminished by 1, is divisible by 4 

14. Every prime number except 2 and 5, increased 
or else diminished by 1, is divisible by 6. 

Thus, 24 increased by 1, or 31 diminished by 1, is divisible by 6. 

EXEB, CISES. 

160. Find by inspection some of the exact divisors of 
the following numbers : 



1. 1536. 

2. 1683. 

3. 3348. 



4. 6105. 

5. 12936. 

6. 43560. 



7. 32472. 

8. 71460. 

9. 197200. 



FACTOEIK^G. 

OMAIi EXERCISES, 

161. 1. What are the even numbers from 12 to 36 ? 

2. What are the odd numbers from 12 to 36 ? 

3. What are the prime numbers from 12 to 36 ? 

4. What are the composite numbers from 12 to 36 ? 

5. Name all the prime factors of 36. M^ J^ 

6. Name all the composite factors of 36. 

Z What are the prime factors of 35 ? 49 ? 60 ? 
« What are the composite factors oi S^ ? ^ ? 1^ ? 
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9. What prime factor is common to 21 and 42 ? 

10. What composite factors are common to 36 and 72 ? 

11. What factors are common to 18 and 30 ? To their 
sum hJid .difference? 

12. What factors are common to the sum anddifference 
of 20 and 40? 

13. What prime factor is common to 14 and 4 times 14 ? 

14. What two composite factors are common to 24 and 
3 times 24 ? 

15. What is the largest, and what the smallest prime 
factor of 13, 30, and 45 ? 

DEFINITIONS AND PRINCIPLES. 

162. Factoring is the resolving of a composite 
number into its factors, and is performed by division. 

163. An Mxponent is a small figure written at the 
right of a number, and a little above, to show how many 
times the number is to be used as a factor. 

Thus, 2^ = 2 X 2 X 2, and denotes that 2 is used as a factor 
3 times, 5* = 5x5x5x5, and denotes that 5 is used as a factor 
^ times, 

164:. Principles. — 1.. The prime factors of a number, 
or the product of two or more of them, are the only exact 
divisors of that number. 

2. A factor of a number is a factor also of any product 
of that number. 

^ 3. ^ factor common to two or more numbers is a factor 
also of their sum and difference. 

\ 4. Every composite number is equal to the product of iU 
prime/actors. 
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WniTTEN EXERCISES. 

165t To find all the prime factors of a composite 
number* 

1. What axe the prime factors of 2772 ? 



OPERATION. 

2)2772 

2)1386 

3)693 

3 )231 

7 )77 

11 



Analysis.— Since the given number is even, di- 
vide it by 2, the least prime factor, and the result 
also by 3, which give^ an odd number for a quotient. 

Next divide by the prime factors 3, 3, and 7, suc- 
cessively, obtaining for the last quotient 11, which 
not being divisible, is a prime factor of the given 
number. Hence the divisors 2, 2, 3, 3, 7, and the 
last quotient 11, are all the prime factors, or divisors, 
of 2772, and may be written 2*, 3», 7, 11. 



In like manner find the prime factors or divisors 



2. Of 1050. 

3. Of 1140. 



4. Of 2445. 

5. Of 2366. 



6. Of 2205. ^ 

7. Of 2310. 



EuLE. — Divide the given number by any prime factor 
of it, and the resulting quotient by another, and so continue 
the division until the quotient is a prime number. The 
several divisors and the last quotient are the prime factors. 

.■ Proof^ — The product of all the prime factors is equal to 
the given number. (Prin. 4.) 



Eesolve the following nnmbers into their prime factors : 

12. 13981. 16. 12673. 

13. 32320. 17. 10010. 

14. 21504. I 18. 28665. 
16. 29925. 



8. 1155. 

9. 2934. 
10. 6300/ 

n. 2205. ^ 



I 



\ 



19. 31570. 



V. 
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COMMOI^ DIVISOES. 

OBAIi EXEMCI8ES, 

166, 1. Name two exact divisors of 13. Of 15. Of 20. 

2. Name three exact divisors of 24. Of 48. Of 72. 

3. What number is an exact divisor of 27 and of 56 ? * 

4. What are the prime divisors of 15 ? 55 ? 49 ? 77 ? 

5. What are the composite divisors of 72.? 84 ? 120 ? 

6. What prime divisor is common to 28, 35, and 42 ? 

7. Name a common measure of 22, 44, and 66. 

8. Name the greatest common measure of 16, 32, and 64. 

9. Of what three numbers is 12 a common divisor ? 

10. What two numbers will exactly divide 15 and 30 ? 
Their sum and difference f 

11. What is the smallest exact divisor of the sum and 
difference of 10 and 15 ? Of 21 and 56 ? 

12. What is the greatest exact divisor of the sum and 
difference of 16 and 24 ? Of 18 and 45 ? 

13. Find the greatest common measure of 14, 42, and 56. 

14. Find the greatest common divisor of 27, 36, and 45. 

DEFINITIONS AND PRINCIPLES. 

167. A Common Divisor of two or more numbers 
is a common factor of each of them. 

> 168. The Greatest Common Divisor of two or 

more numbers is the greatest common factory and is the 
product of all the common prime factors, and no more. 

^ 169. Principles.— 1. The only exact divisors of a 
number are its prime factors^ or the product of two or more 
of them. 
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2. An exact divisor divides any number of times its 
dividend, 

3. A common divisor of two or more numbers will divide 
their sum^ and also their difference. 

4. The greatest common divisor of two or more numbers 
is the product of all their common prime factors. 

WSITTBN EXERCISES. 

170. When the numbers can be readily £Eu;tored. 

1. What is the greatest common divisor of 42, 63, and 126 ? 
1st operation. Analysis. — By factoring the given num- 

M<^ 7v^v2 ^®^» *^® prime factors common to o^ of 

4:^ — / X X ^ them are 7 and 3. Hence 7 x 3 = 21 is 
oo = 7 Xo Xo ^Q greatest common divisor of 42, 63, and 
126 = 7x3x6 126. (Prin. 4.) 

2d operation. Analysis.— Since the given numbers 

3)42 63 126 ^'® exactly divisible by 3, and the result- 

r — '" ~ ~ ing quotients by 7, they are also divisible 

7 )14 21 42 by 7 X 3, or 21. (Prin. 1.) 

2 3 6 If there were other factors of the great- 

est common divisor, then the quotients 2, 
3, and 6 would be exactly divisible by them. 

Find the greatest common divisor 



2. Of 42 and 112. 

3. Of 96 and 544. 



4. Of 40, 75, and 100. 

5. Of 72, 126, and 216. 



EuLE. — Separate the numbers into their prims factors 
and find the product of all that are common. Or, 

I. Write the numbers in a line, and divide by any prime 
factor common to all the numbers. 

II. Divide the quotients in like manner, and so continue 
the division till all the quotients are prime to each other. 

III. The product of all the divisors will be the greatest 
common divisor. (Pbin. 4. ) 
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What is the greatest common divisor 



6. Of 144 and 720? 

7. Of 308 and 506 ? 



8. Of 126, 210, and 252 ? 

9. Of 72, 96, 120, and 384 ? 



527 
459 



OPERATION. 

1207 

1054 



6812 
68 



2 
3 



15 3. 
136 



17 



171. When the numbers cannot be readily factored* 

1. Find the greatest common divisor of 527 and 1207. 

Analysis. — Draw two vertical lines, and 
place the larger number on the right, and the 
smaller on the left, one line lower down. Di- 
vide 1207 by 527, and write the quotient 2 
between the vertical lines, the product, 1054, 
under the greater number, and the remainder 
153, beldw. 
Next, divide 527. by this remainder 153, 
writing the quotient 8 between the verticals, the product 459, on 
the left, and the remainder 68, below. 

Again, divide the last divisor 153, by 68, and write the product, 
and remainder in the same order as before. 

. Finally, dividing the last divisor 68, by the last remainder 17, 
there is no remainder. Hence 17, the last divisor, is the greatest 
common divisor of 537 and 1207. 

^ Proof. — Now, observing that the dividend is always the gum of 
the product and remainder, and that the remainder is always the 
difference of the dividend and product, trace the work in the reverse 
order, as indicated by the arrow line in the diagram below. 

17 divides 68, as proved by the 
last division ; it will also divide 2 
times 68, or 136 (Prin. 2). Since 
17 divides both itself and 136, it will 
divide 158, their sum (Prin. 3). It 
will also divide 8 times 153, or 459 
(Prin. 2) ; and since it is a common 
divisor of 459 and 68, it must divide 
their sum, 527, which is one of the 
given numbers. It will also divide 
2 times 527, or 1054 (Prin. 2) ; and 
since it divides 1054 and 153, it must 
divide their sum, 1207, the greater number (Frik. ^.\ ^^^jl^sr^^N^ 
is a common dimor of the given ii\iinV)e)T^. 





nJiUSTRATION. 




A 


527 


2 




459 


8 




68 


2 




B» 


* «: 



1207 



1054 



153 



136 



17 
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Again, tracing the work in the direct order, as indicated in the 

following diagram, the greatest com- 
mon divisor, whatever it is, must 
divide 2 times 537, or 1054 (Pkin. 2). 
And since it will divide both 1054 
and 1307, it must divide their dif- 
ference, 153 (Pkin. 3). It will also 
divide 3 times 153, or 459 (Prin. 2) ; 
and as it will divide both 459 and 
527, it must divide their difference, 
68 (Pkin. 3). It will also divide 
2 times 68, or 136 (Prin. 2) ; and as 
it wiU divide both 136 and 153, it 
must divide their difference, 17 (Prin. 3) ; hencej it cannot he greater 
than 17. 

Thus it has been shown, 

1st.. That 17 is a common divisor of the given numbers. 

2d. That their greatest common divisor, whatever it be, cannot 
be greater than 17. Hence it must be 17. 

In like manner find the greatest common divisor 



527^ 


MMaw 


2 


S5^ 




A trk 




8 


459 






68 




2 


« 








Y 



1207 



1054 



153 



136 



17 



2. Of 316 and 664. 

3. Of 679 and 1869. 

4. Of 1080 and 189. 

5. Of 21^2 aad 458. 



6. Of 825 and 1372. 

7. Of 2041 and 8476. 

8. Of 7241 and 10907. 

9. Of 2373 and 6667. 



Eul:e. — I. Draw two vertical lines, and write the two 
numbers, one on each side, the greater number one line 
above the less. 

II. Divide the greater number by the less, writing the 
quotient between the verticals, the product under the divi- 
defid, and the remainder below. 

III. Divide the less number by the remainder, the last 
divisor by the last remainder, and so on, till nothing re- 

maz^is. TJie last divisor is the greatest common divisor 
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IV. If more than two numbers are given^ first find the 
greatest common divisor of two of them, and then of this 
divisor and one of the remaining numbers, and so on to the 
last ; the last common divisor found is the greatest common 
divisor of all the given numbers. 

10. What is the greatest number that will divide 3281 
and 10778 ? 10353 and 14877 ? 

11. What is the greatest number that will divide 620, 
1116, and 1488 ? .396, 5184, aud 6914? 

12. A man having a piece of land, the sides of which 
are 240 feet, 048 feet, and 420 feet, wishes to inclose it 
with a fence having pannels of the greatest possible uni- 
form length ; what will be the length of each pannel ? 

13. A farmer wishes to put 231 bushels of com, 393 
bushels of wheat, and 609 bushels of oats into the largest 
bags of equal size, that will exactly hold each kind. How 
many bushels must each bag hold ? 

14. A forwarding merchant has 15292 bushels of wheat, 
1520 bushels of com, and 504 bushels of beans, which he 
wishes to ship, in the fewest bags of equal size that. will 
exactly hold either kind of grain ; how many bags will 
it take ? 

15. Three persons have respectively $630, $1134, and 
$1386, with which they agree to purchase horses, at the 
highest price per head, that will allow each man to invest 
all his money. How many horses can each man buy ? 

16. How many rails will inclose a field 5850 feet long 
by 1729 feet wide, the fence being straight, and 7 rails 
high, and the rails of equal length, and the longest that 
can be used ? 
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MULTIPLES. 

OBAI, EXEJiCISES, 

172. 1. What numbers between 5 and 30 are exactly 
divisible by 4 ? By 6? 7? 8? 9? 

2. What numbers less than 40 are exactly divisible by 7 ? 

3. What prime factors are common to 6, and 5 times 6 ? 

4. N^ame some numbers exactly divisible by 4 and 6 ; 
by 3 and 7 ; by 5 and 7 ; by 8 and 10. 

5. By what three primQ numbers can 42 be divided ? 

6. Name some numbers of which 3 and 4 are factors. 

7. Find the least number exactly divisible- by 3, 4, and 5. 

DEFINITIONS AND PRINCIPLES. 

173. A Multiple of a number is a number exactly 
divisible by the given number ; or, it is any product or 
dividend of which a given number is a factor. 

1. A number may have an unlimited number of multiples. 

2. A number is a divisor of all its multiples and a multiple of all 
its divisors. 

174. A Common Multiple of two or more given 
numbers is a number exactly divisible by each of them. 

176, The Least Common Multiple of two or 

more given numbers is the least number exactly divisible 
by each of them. 
Two or more numbers can have but one least common multiple. 

176. Principles.— 1. A multiple of a number contains 
all the prime factors of that number, 
2. A comm^on multiple of two or more numbers contains 
a// /A0j?rtme /actors of each of those numbers. Hence, 



MULTIPLES. 89 

3. The least common multiple of two or more numbers is 
the least number that contains all the prime factors of each 
of those numbers. 

4. A common multiple of two or more numbers m^y be 
found by multiplying the givefi numbers together. 

WMITTEN EXMMCI8ES. 

177. To find the least common multiple. 

FIRST METHOD. 

1. Find the least common multiple of 30, 42, and 66. 

OPERATION. Analysis.— The least common 

OA 2v3x5 multiple cannot be less than the 

largest number 66, since it must 
42=2XoX7 contain 66 ; hence it must con- 

66=2x3x11 tain all the prime factors of 66, 3, 

2x3x11x7x5 = 2310 ^^^^^^\' (^^-^-^ ^^. , , 

But the least common multiple of 

66 must also contain all the prime factors of each of the other num- 
bers, and since the prime factors 2 and 3 of 66 are common also to 
42 and 80 omit them, and annex the factors 7 and 5 to those of 66, 
and the series 2, 3, 11, 7, and 5 are all the prime factors of the 
given numbers, and their product 2x3x11x7x5 = 23 10, is the 
least common multiple of the given numbers. (Prin. 3.) 

2. Find the least common multiple of 24, 42, and 17. 

3. Find the least common multiple of 8, 12, 20, and 30. 

4. Find the least common multiple of 10, 45, 75, and 90. 

EuLE, — I. Resolve each of the given numbers into its 
prime factors. 

II. Multiply together all the prime factors of the largest 
number, and such prime factors of the other numbers as 
are not found in the largest nnmber, and their product 
will be the least common mwlfiple. 
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Find the least common multiple 



6. Of 30, 66, 78, and 42. 
6. Of 21, 30, 44, and 126. 



7. Of 16, 60, 140, and 210. 

8. Of 16, 48, 80, 32, and 66. 



SECOND METHOD. 

i 78. 1. Find the least common multiple of 18, 24, and 54. 

OPERATION. Analysis. — Write tlie numbers in a hori- 

2 18 2 4 5 4 zontal line, with a vertical line at the left. 
o Q ^ o o rt, Since 2 is a prime factor of one or more 

of the given numbers, it must also be a 



18 


24 


54 


9 


12 


27 


3 


4 


9 




4 


3 



3 3 4 9 factor of the least common multiple of 

those numbers. (Pkin. 3.) Hence, divide 
by 2 and write the quotients underneath. 
For a like reason divide again successively by 3 and 3, writing the 
quotients and undivided numbers in a line below, omitting to write 
any quotient when it is 1. 

Since there is no factor common to 4 and 3, they are prime to 
each other, and hence the divisors 2, 3, and 3, with the numbers 4 
and 3 in the last line, are all the prime factors of the given numbers, 
and their product 216 is the least common multipla (Pbin. 3.) 

If in any example, any of the smaller numbers are exactly con- 
tained in the larger, they may be omitted in finding the least com- 
mon multiple, inasmuch as a number that will contain a given 
number, will contain any factor of that number. 

Thus, if required to find the least common multiple of 8, 12, 24, 
72, and 120, omit all t^e numbers except 72 and 120, since the others 
are factors of these, and the least common multiple of 72 and 120, 
will be the least common multiple of aU the numbers. 

2. Find the least common multiple of 32, 34, and 36.^ 

3. Find the least common multiple of 84, 100, and 224. 

EuLE. — ^I. Write the numbers in a horizontal line, omit- 
ting such of the smaller numbers as are factors of the 
larger, and draw a vertical line at the left. * 

II. Divide by any prime factor that will exactly divide 
two or more of the given numbers, and write the quotients 
a/^a^ t^ni/im'ded numbers in a line underneath^ 
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III. In like manner divide the quotients and undivided 
numbers until they are prime to each other. 

IV. The product of the divisors and the final quotients 
and undivided numbers, is the least common multiple. 

What is the least common multiple 



4. Of 4662, and 5698? 

5. Of 312, 260, and 390 ? 



6. Of 24, 10, 32, 45 and 25 ? 

7. Of 153, 204, 102, and 1020? 



8. Find the least common multiple of the first eight 
even numbers. 

9. Find the least common multiple of the first five 
odd numbers. 

10. What is the smallest number of oranges that can 
be equally distributed among 16, 20, 24, or 30 boys? 

11. What is the shortest piece of rope that can be cut 
exactly into pieces either 15, 18, or 20 feet long ? 

12. What is the smallest sum of money for which I 
could purchase an exact number of books, at $5, or $3, 
or $4, or $6 each ? 

13. What is the product of the least common multiple 
of 12, 16, 24, and 32, multiplied by their greatest com- 
mon divisor ? 

14. Divide the least common multiple of 7, 42, 6, 9, 
10, and 630, by the greatest common divisor of 110, 140, 

and 680. 

15. What is the smallest sum of money, for which I 
can purchase an exact number of sheep at $8, or cows at 
$28, or oxen at 854, or horses at $162 each ? 

16. What is the smallest quantity of grain that will fill 
an exact number of bins, whether they hold 36, 48, 80, 
or 144 bushels ? 
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OAlTOELLATIOIf. 

oraij exercises. 

179. 1. Divide 72 by 24. One-half of 72 by one-half 
of 24. One-third of 72 by one-third of 24. 

2. Divide one-fourth of 72 by one-eighth of 24. 

3. Divide 36 by 9. One-third of 36 by one-third of 9. 

4. What factors are common to 72 and 24 ? 

5. What is the quotient of 12 x 6 divided by 12 x 2 ? 

6. Divide 3x3x3 by 3x3. 4x5 x2 by 2x2x5. 

7. Divide 7x6x2by 2x6x7. 5 x6x4 by 3 x4x6. 

DEFINITIONS AND PEINCIPLES. 

180. Cancellation is the process of abridging 
operations in division by rejecting equal factors from both 
dividend and divisor. 

181. Peinciples. — 1. Rejecting a factor from any 
number divides the number by that factor. 

2. Rejectifig equal factors from both dividend and divi- 
sor does not change the quotient. 

WRITTEN EXERCISES. 

183. 1. Divide 56 x 24, by 4 x 7. 

1st operation. Analysis.— Indicate the 

56x24 $ X 1l X $ X 4: operation to be performed 

AQy^ty — d V ^ V y^ — ^^ *^® example, by writing 

the nnmbers that constitute 
the dividend, above a line, and those that constitute the divisor, 
below it. 

Resolve these numbers into their factors, and the dividend will 
consist of 8 X 7 X 6 X 4, and the divisor of 8 x 6 x 7. Rejecting equal 
factors from both dividend and divisor, there remains the factor 4 
In the dividend. Hence the quotient is 4. 
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2d opbbation. 

t 4 



4^ X ^ 



Analysis — Since it is evident that 8 will 
divide both 56 and 48, reject 8 as a factor of 
56, retaining the factor 7, and also of 48, re- 
= 4 taining the factor 6. 

Again, since 6 will divide both 24 in the 
dividend and 6 in the divisor, reject 6 as a fac- 
tor from both, retaining the factor 4 in the dividend. Finally, 
rejecting the factor 7, common both to the dividend and to the 
divisor, there remains only the factor 4 in the dividend, which is 
the required quotient. 

2. Divide the product of 44, 30, 7, and 6, by the 
product of 33, 18, and 14 ; or, divide 55440 by 8316. 



OPERATION. 
2 10 

55440 ^ixtl^xtx^ 10x2 



Or, 



8316 



$3x^^x1^ 
3 $ 



= 6| 



3M 

^X4 



By many it is thought more convenient to 
write the factors of the dividend on the rlgM of a 
vertical line, and the factors of the divisor on the 
left. 

3. Divide 13x7x5x3 by 3x5x7. 

4. Divide 42 x 18 x 6 x 4 by 36 x 21 x 6. 



3010 



20 



H 



EuLE. — I. Cancel all the factors common to both divi- 
dend and divisor. 

11. Divide the product of the remaining factors of the 
dividend by the product of the remaining factors of the 
divisor, and the result will be the quotient. 

When a factor equal to the number itself is canceled, the unit 1 
remains, since a number divided by itself gives a quotient of 1 . If 
the 1 occur in the dividend, it must be retaiued ; V\ ydl*^^ ^^izrvssst., 
H need not be regarded. 
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5. What is the quotient of 35 x 33 x 28, divided by 15 x 
14x11? 

6. What is the quotient of 140 x 39 x 13 x 7, divided by 
7x26x21? 

7. Multiply 11 times 21 by 26, and divide the product 
by 14 times 13. 

8. How many times is the continued product of 14, 9, 
3, 20, 5, and 6 contained in the continued product of 
183, 18, 70, 12, and 5 ? 

9. If 213 X 190 X 84 X 264 is the dividend, and 56 times 
36 multiplied by 30 is the divisor, what is the quotient? 

10. (240x56xl8)H-(60x28x9)=? 

11. (72x48x28x5)-4-(84xl5x7x6) = ? 

12. (66 X 18 x27x25)-^(84x 45x7x30) = ? 

13. (80x60x50xl6xl4)-^(70x50x24x20)=? 

14. Multiply 64 by 7 times 31, divide the product by 
8 times 56, multiply this quotient by 15 times 88, divide 
the product by 55, multiply this quotient by 13, and di- 
vide the product by 4 times 6. What is the quotient ? 

-i^ n^'ji^x. i.- X .12x60x27x35 

15. Fmd the quotient of ;r — 7^ — j^ — z-pr^. 

^ 7 X 15 X 42 X 108 

ifi T?i A4.1. 4A 4. ^77x100x18x64 

16. Find the quotient of >^5^nx49xl6 ' 

17. How many tons of hay at $18, must be given for 
45 cords of wood at $4 a cord ? 

18. How many flour barrels at $.80 each, will pay for 
112 bushels of com at $.70 a bushel ? 

19. How many tubs of butter, each containing 66 
j>onndB, at 30 cents a pound, must be given for 7 barrels 

of sugar, each containing 195 pounds, at 10 eent&apound ? 
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20. A laborer gave 12 days' work for 48 bushels of 
potatoes, worth 4 shillings a bushel. What were his 
daily earnings ? 

21. A grocer sold 24 boxes of soap, each containing 55 
pounds, at 10 cents a pound, and received as pay 88 bar- 
rels of apples, each containing 3 bushels. How much 
were the apples worth a bushel ? 

22. Sold 20 pounds of butter at 27 cents a pound, which 
exactly paid for 15 pounds of coffee. What was the price 
of the coffee a pound ? 

23. A farmer exchanged 240 bushels of com worth $.75 
a bushel, for an equal number of bushels of barley worth 
$1 a bushel, and oats worth $.50 a bushel. How many 
bushels of each did he receive ? 

24. A farmer bought two kinds of cloth, one kind at 
$.75 a yard, and the other at $,90, buying twice as many 
yards of the first kind as of the second. He paid for the 
same 132 pounds of butter at 40 cents a pound. How 
many yards of each kind of cloth did he buy? 

25. A merchant bought 6 loads of oats, each load con- 
taining 22 bags, and each bag 2 bushels, worth 56 cents 
a busheL He gave in payment 8 boxes of tea, each con- 
taining 24 pounds. What was the tea worth a pound ? 

26. How many bushels of oats at $.60 a bushel will 
pay for 12 tons of coal at $7.20 a ton? 

27. How many chests of tea, each containing 63 pounds, 
worth 7 shillings a pound, must be given for 21 bags of 
coffee, each weighing 28 pounds, worth 3 shillings a 
pound? 

28. How many days' work, at $1.25 a day vrill i^^^ !<«. 
75 bushels of com, at $.80 a Wd^ieV^ 
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PROPERTIES OF NUMBERS. 



183. 



SYNOPSIS FOB REVIEW. 



m 

o 

QQ 

H 

Pk 
O 

P3 



1. Definitions. 



DlVISrBILITY OF 

Numbers. 



^ 1. Properties of Numbers. 2. Inte- 
gral Number, or Integer. 3. Even 
Number. 4. Odd Number. 
5. Prime Number. 6. Composite 
Number. 7. Factors. 8. Prime 
Factor. 9. Exact Divisor. 

• 

^ 1. How to find whether a number is 
divisible by 2, 3, 4, 5, 6, 8, 9, or 
10 ; also by 7, 11, or 13. 

2. Other properties of even and of 
prime numbers. 



8. Factoring. 



J 1. Factoring. 
\ 2. 



4 Common Diyisorb. ^ 



1. Definitions. 

Exponent. 

2. Principles, 1, 2, 3, 4. 

3. Rule. 4 Proof. 

{1. Di'mor. 
2. Common D%vi9(yr. 
3. G. G, IHviaor. 

2. Prindples, 1, 2, 3, 4. 

3. Rule (Ist), I, II, III. 

I 4. Rule (2d), I, II, III, IV. 



5. MULTIPLEB. 



/ 



6, Cancellation. 



1. Multiple. 

1. Definitions. ^ 2. G. Multiple. 

3. Z. G. MuUijOe. 

2. Principles, 1, 2, 3. 

3. Rule (1st), I, II. 

[ 4. Rule (2d), I, II, ni, IV. 

1. Definition. 

2. Principles, 1, 2. 

3. Rule, I, II. 



^^— -^ ^^^^r. 
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OMAI, EXBMCISE8. 



184:. 1. If any unit, as an apple, or a yard, be divided 
into 2 equal parts, what is each part named ? One-Jialf, 

2. If the unit be divided into 3 equal parts, what name 
is given to 1 of the parts ? To 2 of the parts ? 

3. If the unit be divided into 5 equal parts, what is each 
part named ? What name is given to 3 of the parts ? 

4 How many halves are there in a unit ? How many 
thirds f Fourths f Fifths f Sixths f Sevenths f 

5. If a mile be divided into 4 equal parts, what part of 
the whole mile is 1 of the parts ? 3 of the parts? 

6. What is 1 of 5 equal parts of a unit called ? What 
are 2 of 6 equal parts called ? 4 of 10 equal parts ? 

7. What is meant by 1 sixth of a unit ? By 3 fourths ? 

8. What are 3 of the 7 equal parts of a week called ? 

9. Which is the smaller, one-third or one-fourth ? One- 
fifth or one-third ? 

10. Which is the greater , one-fourth or one-sixth ? 

185. Principles.— 1. Tlie less the number of equal 
parts into which a unit is divided, the greater is the 
VALUE of each part. 

2. The GREATER the NUMBER of equdl parts xtdo "oaVvvOft. 
a unit is divided , the less is the value of eacK "paxt. 

5 
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DEFINITIONS. 

186, A Fraction is one or more of the equal parts 
of a unit. Thus, 1 half and 2 thirds are fractions. 

187, A Fractional Unit is one of the equal parts 

into which any integral unit is divided. Thus, 1 fourth 

and 1 fifth are fractional units oi fourths and fifths. 

Fr(ictional units take their name and their value from the number 
of parts into which the integral unit is divided. 

188, A fraction is usually expressed by two numbers, 
called the Numerator and Denominator, one written over 
the other with a line between them. When written in 
this form they are sometimes called Common Fractions. 
Thus, 



One-third is written \ 
Three-fourths " } 
Five-sixths " | 



Nine-tenths is written -^ 

Seven-twentieths " -^ 

Twelve-thirty-fifths " ^ 

Seven-eighths " -J Thirty-six forty-ninths ^* |f 

189, The Denominator of a fraction shows the 

number of equal parts into which the unit is divided, and 

also indicates the name of these parts. It is written helow 

the line. 

Thus, in the fraction J, 8 is the denominator and shows that the 
unit is divided into eight equal parts, named eighths. 

190, The Numerator of a fraction shows the num- 
ber of equal parts taken to form the fraction. It is 
written above the line. 

Thus, in f , 7 is the numerator, and shows that 7 of the 8 equal 
parts are taken, or expressed by the fraction. 

191, The Terms of a fraction are its numerator and 
denominator. Thus, 6 and 7 are the term of the fraction f 
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Express by figures. 



6. Twenty-six forty-eighths. 

7. Twenty-seven two-handredths. 

8. Forty-three ninety-ninths. 

9. Sixteen one-hundred-eighths. 
10. Fifty-five eighty-ninths. 



1. Five-ninths. 

2. Seven tweniy-fif ths. 

3. Nine-eighteenths. 

4. Twelve twentieths. 

5. Eight thirty-sixths. 

Copy and read, 

« • Tl 5 TS'y TT 5 tI 5 TtV y TTfS 5 TITS' 

19S. Fractions are Proper or Improper. 

193. A. Proper JPr action is a fraction whose nu- 
merator is less than its denominator. Its value is less 
than a unit. Thus, f, f, and U are proper fractions. 

194. An Improper Fraction is a fraction whose 
numerator equals or exceeds its denominator. Its value 
is equal to, or greater than a unit. Thus, f , J^, and ^ 
are improper fractions. 

195. A Mixed Nuniber is an integer and a fraction 
united. Thus, 12^ is equivalent to 12 + |. 

196. The Reciprocal of a number is 1 divided by 
that number. Thus, the reciprocal of 9 is 1-7-9=^; of 
16, it is 1 -9- 16 = ^, etc. 

19'J'i The Reciprocal of a Fraction is 1 divided 
by that fraction, or it is the fraction inverted. Thus, the 
reciprocal of f is 1 -^- 1 = f ; of 3^, it is ■^. 

198, The Value of a fraction is the quotient of its 
numerator divided by its denomiaa^^x. T^x\&, ^ ^=^ '^^ 
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1. Analyze the fraction f . 

Analysis. — J is a fraction ; 8 is the denominator, and shows 
that the unit is divided into 8 equal parts ; -J is the fractionaZ unity 
since it is one of the eigJit equal parts into which the unit is divided ; 
7 is the numerator, and shows that seven of these equal parts are 
taken «; 7 and 8 are the term>s of the fraction. It is a proper frac- 
tion, since the numerator is less than the denominator ; its value is 
les8 than 1 ; and it is read seven-eighths. 

In like manner, analyze 

2. I I 3. a. I 4. f I 5. -H. I 6. ^. 

199. Since fractions indicate division, all changes in 
the terms of a fraction will affect the value of the fraction 
according to the laws of division ; hence if we substitute 
the General Principles of Division (143), we shall have 
the following 

200. GENERAL PRINCIPLES OF FRACTIONS. 

1. Multiplying the numerator, or ) ,^ ,^. ,. ^, ^ ^. 
n- »f' .J y . . r Multiplies the fraction. 
Dividing the denominator, ) ^ "^ 

2. Dividing the numerator, or ) T^ • . 7 *7 ^ 

Tir 7^- 7 • ^7 7 . ^ y Divides the fraction. 
Multiplying the denominator, ) '^ 

3. Multiplying or dividing both ) ^ . , ,, 

^ ^ , , , . J f Does not change the 

numerator and denominator > , /.,!/..• 
- „ , I value of ths fraction, 

by the same number, ] '' 

201. These three principles may be embraced in one 

GENEBAL LAW. 

A change in the numerator produces a like change in 

the value of the fraction ; but a change in the denominator 

j^raduces an oi'jposiTE change in the value of the fraction. 
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. EEDUOTIOK 

203. To reduce fractions to higher or lower terms. 

OBATj exemcisbs, 

1. One-half is equal to how many fourths ? 

Analysis. — Since 1 is equal to A:fourtJi8, \ is equal to 1 half of 4 
fourths or 2 fourths. Hence ^ is equal to f . 

2. One-third of a mile is how many sixths of a mile ? 

3. One-half of a dollar is how meuij fourths of a dollar ? 
4 Name some equivalent fractions for halves. Thirds. 

5. Express f in tenns 3 times as large. 4 times as large ? 

6. The denominators fourths, sixths, eighths, and^tenths, 
are multiples of what number ? 

7. Multiply both terms of J by 3, and show that the 
value of the fraction is not changed. 

Analysis. — If both terms of } are multiplied by 3, the resulting 
fraction is ^, which is equivalent to }, since the fractional unit is 
^ as great, while the number taken is 3 times as great. 

8. Name three equivalent fractions for ^ ; tov^; for |. 

9. Change f to tweKths. To eighteenths. 

10. 8 twelfths are how many thirds f 

Analysis. — Since 1 third is equal to 4 twelfths, 8 twelfths are 
equal to as many thirds as 4 twelfths are contained times in 8 
twelfths, which is 2 times. Hence there are f in ^. 

11. How manj fourths of a rod are 9 twelfths of a rod ? 
' 12. Divide both terms of ^ by 5, and show that the 

value of the fraction is not changed. 

Analysis. — If both terms of J| are divided by 5, the resulting 
fraction is f, which is equivalent to JJ, since the/raciCoTioXu'w^fcSa. 
5 time/9 as gre^t, while the number ta^en Na \ «& ^k»X». 
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13. Change ^ to an equiyalent fraction having a de- 
nominator 1 half as large. 1 tidrd as large. 

14. Change i^ to a fraction having lower terms. \{. ff • 

15. In what lower terms can ^ be expressed ? 

16. Change ^ to its lowest terms. 1^. fj. -J^* M- 

17. Name two common divisors of ^. |f . J^. \^. 

18. Express ^ in parts 4 times as great in valvs. 

19. Express |f in parts 6 times as great in vaUvs. 

DEFINITIONS. 

203. Seduction of Fractions is the process of 
changing their form without altering their value. 

204. A fraction is reduced to Higher Terms when 
the numerator and denominator are expressed in larger 
numbers. Thus, f = |, or ■^. 

205. A fraction is reduced to Lower Terms when 
the numerator and denominator are expressed in smaller 
numbers. Thus, -^ = ^, or f . 

206. A fraction is reduced to its Lowest Terms 

when its numerator and denominator are prime to each 
other. Thus, ^ = | ; |f = |. 

207. Fractions are changed to higher terms by Multi- 
plication, and to lower terms by Division. 

All higher terms of a fraction are multiples of its lowest terms. 

208. Principle. — Multiplying or dividing loth terms 
of a fraction by the same number does not change the value 
e/" ^A^/radion. (200, 3.) 
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WRITTEN JEXEBCISMS, 

209, 1. Change |^ to a fraction whose denominator 
is 30. 

OPERATION. Analysis.— First, divide 30, the required de- 

3 Q _i_ g — - 5 nominator, by 6 the denominator of the given 

fraction. The quotient 5 is the factor employed 
I" X i = M to produce the required denominator. Hence, 

multiply both terms of f by 5 (200, 3), and fj 
is the required fraction. 

2. Change -j^^ to a fraction, whose denominator is 96. 

3. Change f ^ to a fraction, whose denominator is 105. 

4. Reduce ^^ to its lowest terms. 

OPERATION. Analysis.— Dividing both terms 

72 -*- 8 —. » . 9 + 3 -- s of the given fraction 3%, by 8, 

TW -»- 8 TT ^ TT + 3 T (200, 3) the result is A. Again, 

^^9 yWiii = i dividing both terms of ^^ by 3, 

the result is f . Since the terms 
of f are prime to each other, the lowest terms of ^^ are f . 

The same result is obtained more directly, by dividing both 
terms by their greatest common divisor, 24. 

5. Reduce ff to its lowest tenns. 

6. Reduce -^ to its lowest terms. 

7. Reduce \^ to its lowest terms. 

Rules. — 1. To reduce a fraction to higher terms. 

Divide the required denominator by the denominator of 
the given fraction^ and multiply the terms of the given 
fraction by the quotient. 

2. — To reduce a fraction to its lowest terms. 

Reject all factors common to the terms of the given frac- 
tion. Or, 

Divide the terms of the given fraction by their greatest 
common divisor. 
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FBACTIONS. 



8. Change -^ to a fraction whose denominator is 180. 

9. Reduce i and -^ each to sixty-thirds. 

10. Eedace |, ^, and 3^, each to 120ths. 

11. Reduce |^, |, i%, and fj, each to 132ds. 

12. Change 168 -^ 252 to the form of a fraction in its 
lowest terms. 81 rf- 63. 160 -r- 400. 324 ~ 612. 

Reduce to their lowest terms. 



13. 


m- 


17. 


14. 


m- 


18. 


15. 


m- 


19. 


16. 


m- 


20. 



mi- 






21. 
22. 



310« To reduce an integer or a mixed number 
to an improper fraction* 

OHJLZ JEXEMCISE8. 

1. In 3 units, how many fourths ? 

ANAiiYSis. — Since in 1 unit there are 4:fourt1iB, in 3 units there 
are 3 times 4 fourths, or 12 fourths. Hence 3 = ^. 

2. In 4 bushels, how many eighths of a bushel ? 

3. How many sevenths of a week in 6 weeks ? 

4. How many 9ths in 5 ? 6? 8? 10? 12? 

5. How many tenths of a dollar in $7 ? In $9 ? 

6. How many half dollars will pay for a ton of coal 
that cost 17 ? For a barrel of flour that cost 110 ? 

7. How may an integer be changed to thirds f To 
sixths 9 To eighths ? To tenths f 

8. In 5| how many eighths ? 

A17ALTSIS.— Since 1 is equal to 8 eighths, 5 equals 5 times 8 eighths, 
or 40 eighths, and f added make 43 eighths. Hence 5} = ^. 

9. In df cords of wood, how many fourths of a cord ? 
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10. How many Gths in |8| ? In 12| rods ? 

11. Among how many boys can yon distribute 5J 
quarts of chestnuts, if you give J of a quart to each ? 

12. Among how many poor families can 4|- tons of 
coal be distributed, if each family receive ^ of a ton ? 

WBITTEX EXEMCI8E8, 

311. 1. Change 75 to the form of a fraction having 27 
for its denominator. 

OPERATION. Analysis.— Since 1 is equal to 27 twenty- 

75 X 27 = 2025 seventJis^ 75 are equal to 75 times 27 twenty- 

Bevenths, or 2025 twentj-seventlis. Hence 
75 =-2^ 75 = ^^. 

2. Change 49-3^ to twelfths. 

OPERATION. Analysis. — Since 1 is equal to 13 twelfths, 

4 9 JL. 49 are equal to 49 tiihes 12 twelfths, or 588 



12 



twelfths ; to which add y^^j, and the result is 
695 twelfths. Hence 49,^ = ^-f^-, 
588 twelfths An integer is reduced to a fractional form 

by writing 1 under it for a denominator. 
W+ A =W Thus, 9 = f ; 23 = ¥. 

3. Change 81 to a fraction having 24 for its denominator. 

4. In 78 pounds, how many sixteenths of a pound ? 

5. In 42^^ weeks, how many sevenths of a week ? 

6. Howmany20thsof aton in 16|^tons? In 21^^ tons? 

Rule. — Multiply the integer hy the required denomina- 
tor, and to the product, add the numerator of the fraction, 
and under the result write the required denominator. 

Beduce 



7. 207 to fifteenths. 

8. 136^ to eighteenths. 

9. 472j^ to twenty-sixths. 



10. 543^ to fortieths. 

11. 184|^ to ninety-fifths. 
1^. 'iO\^^\>o^\^^^-'t^'^'^^' 
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13. Reduce 204]^ days to twenty-fourths of a day. 

14. Change 312 to a fraction whose denominator is 126. 

15. Seduce 2146^ to an improper fraction. 

16. Change 1006^^ to an improper fraction. 

SIS. To reduce an improper firaction to an inte- 
ger, or a mixed number. 

oj&atj JsxEsciaEa. 



1. How many units are Jjp ? 

Analysis. — Since 4: fourths equal 1, 18 fourths are as many times 
1 as 4 fourths are contained times in 18 fourths, which is 4f times. 

2. How many times 1 are ^ ? ^? ||? Y? ^? 

3. How many yards are ^ of a yard ? ^ ? Af^ ? 

4. How many dollars are $V? ♦¥? Hi^ Hi? 

5. In fj of a foot, how many feet ? In ifS- of an acre, 

how many acres ? In -^ of a ton, how many tons ? 

WBITTJEir EXEBCI8B8. 

213. 1. Reduce ^^ to a mixed number. 

OPEIRATION. Analysis. — Since 9 ninths equal 1, 

2.1A - 9 1 ft • Q - 914 ^^^ '^^^ "® ^* ^^ ^ '^^^ 

2. Change ^y- to a mixed number. 

3. In ^ of a dollar, how many dollars ? 

4. How many rods in ^^ of a rod? 

EuLE. — Divide the numerator by the denominator. 
Reduce to integers or mixed numbers, 



5- W. 

6. m^. 



8. H^. 

9. J^4^. 
10. l|||ii. 



11. i|JJ|A. 

13. »^4^flj>jti. 
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214, To reduce fractions to equivalent fractions 
having a common denominator. 

OMAL JEXEMCI8B8. 

1. How ma,nj fourths in 1 ? In ^? 

2. How many ninths in 1 ? In ^ ? In f ? 

3. Express f, i, and f , each as twelfths, 

4. Change f and f to fractions of the game denominator. 

5. What is a multiple of 4 ? Of 6? Of 8? Of 9? 

6. What is a common multiple of 3 and 4 ? Of 4 and 5? 

7. What is the least common multiple of 3, 4, and 6 ? 

8. What is the least common multiple of the denomi- 
nators of i, f , and f ? Of |, f , and | ? 

9. Eeduce f and i to eighteenths. To twenty-sevenths. 

10. Name some fractions that can be changed to 16ths. 

11. Name four fractions that can be changed to 24ths. 

DEFINITIONS AND PEINCIPLES. 

; 216. A Common Denominator is a denomina- 
tor common to two or more fractions. 

216. The Least Common Denominator of two 

or more fractions is the least denominator to which they 
' can all be reduced. ^ 

Since all higher terms of a fraction are multiples of its 
corresponding lowest terms (207, Note), hence the fol- 
lowing 

217, Principles. — 1. A common denom^inator of ttoo or 
more fractions is a common multiple of their denominators. 

2. The least common denominator of two or more frac- 
tions is the least common multiple oj tliexr de.'nftm\wjA>w%* 
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WMITTEN EXJEBCI8B8. 

318. 1. Eeduce i, f, and f to equivalent fractions 
baying a common denominator. 

OPERATION. Analysis. — Multiply each denominator by the 

rt q K qo otheT two, and the product, 30, is a common de- 

nominator of the three. (Prin. 1.) 
"2" X 3 X 6 ^^30" But since the value of the fractions is not to 
•JxIxs^^tS" ^ changed, each numerator must be multiplied 
4^1^1=44 by the same multiplier as its denominator. 

Hence, multiplying the terms of J by 3 and 5, 
the result is J^ ; of f , by 2 and 5, the result is fj ; and of f by 2 
and 3, the result is Jf . Or, 

To find the numerators, take such part of the common denomina- 
tor 30, as the given fraction is part of 1. Thus, J of 30 is 15, etc. 

Eeduce to fractions having a common denominator 



2. f and -j-. 

3. 3^ and f . 



4 ^, I, and |. 



6. ^, 4, and f 



5. ^, f, and i. 7. ^, f, and ^V 



8. Change |, f, and -^ to equivalent fractions having 
the least common denominator. 

OPERATION. Analysis.— First find the least 

7)3 7 14 J=J|- common multiple of the given de- 

~~Z Z ^ g 9- nominators, which is 4^. This must 

* ^^ be the least common denominator 

2x3><7 = 42 ■^ = ii of the given fractions. (Prin. 2.) 

9. Change |, ^, and -J^ to equivalent fractions having 
the least common denominator. 

EuLE. — 1. To reduce two or more fractions to equiva- 
lent fractions having a common denominator. 

Multiply the terms of each fraction by the denominators 
^a////^^ o^Aer frdctions. 
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2. To reduce them to their least common denominator. 

I. Find the least common muUi2)le of the denominators 
of the given fractions for their least common denominator. 

II. Divide this common denominator by the denomina- 
tor of each of the given fractions, and multiply its numer- 
ator by the quotient The products are the new numerators. 

Mixed numbers mnst first be rednced to improper fractions. 

Eeduce to fractions having the least common denomi- 
nator. 



10. i, H. and H. 

11- -h^ H. and -^. 

12- M. A. and li. 



14. h n, i andl,^. 

15. 6i, ^, 7, and If 

16. H, VW, ii> and ^. 

17. H. iVir. «> and A- 



ADDITIOl^. • 

OUAL EXERCISBS, 

219. 1. What is the sum of | and | ? Of ^ and | ? 

2. How many times 1 is the sum of f, ^, and \ ? 

3. Sold -^ of an acre of land to one man, -^ to another, 
and A to a third. How much was sold to all ? 

How are fractions added that have a common denominator 

4. Mary paid If for some ribbon, and %\ for a pair of 
gloves. How much did she pay for both ? 

AiffALYSis. — She paid the sum of %\ and If. } is eqnal to ^, and 
{ is eqnal to ^ ; J^ and ^ are ^f, or 1^;^. Hence she paid |1^. 

6. A man haying f of a ton of coal, bought f of a ton 
more. How much had he then ? 
How are fractions added that have ^^xeaXi dL<&\i(^XDcak%XA^c^« 
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FRACTIONS. 



6. Henry gave $f for a book, $J for a slate, and $i for 
a bottle of ink. What did he pay for all ? 

7. What is the sum of J, i, and I ? Of f , J, and i ? 

8. Find the sum of f , i, and -^^ Of f , J, and ^. 

9. Find the sum of 3^, |, and J. Of i, i, and 3^. 

10. A farmer sold 3^ tons of hay to one man, and 5f 
to another. How much did he sell to both ? 

AiTALYSis.— The sum of 3^ tons and 5| tons. 5 and 8 are 8 ; and 
i and f are f , whicli added to 8 makes 8| tons. Hence, etc. 

11. A man bought 6^ cords of wood at one time, and 
7-^ at another. How much did he buy in all ? 

How are mixed numbers added ? 

12. A man paid $25| for a watch, and sold it for $6J 
more than he gave for it. What did he sell it for ? 

Find the sum 



13. Of |and3f 

14. Of 5^ and f 

15. Of 1| and |. 



16. Of 2iand6|. 

17. Of 8|andVt' 

18. Of 15J and |. 



19. Of2i and If. 

20. Of5| andf 

21. Of 1^ and 12|. 



320. Principles. — Fractions can be added only when 
they have a common denominator, and when they express 
parts of like units, 

WniTTEN EXEnCISES. 

321. 1. Find the sum of |, ^, and ^. 

OPERATION. Analysis.— Reduce the given frac- 

l^+y^-f^ = -fe ^+y+l JL tions to equivalent fractions having 
+3S+1 « __ T6 -__ 2 1 the least common denominator, which 



is 60 (217, 2). Then add their nu 
memtoTS, and write the sum, 75, over the common denominator 60, 
and f^ = H is the required result. 



ADDITION. 



Ill 



2. What is the sum of 14|, 25|, and 7^? 



OPERATION. 

U| =14^1 
7A= 7H 



Analysis. — The sum of the frac- 
tions is ff = 2;^, which added to the 
sum of the integers 46, gives 48J, 
the required sum. 



46 + ii = 48i 

Find the sum 

3. Of ^, \\, and ^. 

4. Of I, I, and f . 



5. Of 42, 31^^, and 9^!^. 

6. Of 204^3^, 50iJ, and 7^. 



EuLE. — ^I. Reduce the given fractions to equivalent frac- 
tions having the least common denomiriator, and write the 
sum of the numerators over the common denominator. 

II. WJien there are mixed numbers or integers, add the 
fractions and integers separately, then add the results. 



7. i+f+T^+A=? 
9. 18^1^+24+1^=? 



10. 1+6,3^+211 + 77=? 

11. H+H+7i+60+H=? 

12. 1244+ 325-^ + 40i|4= ? 



13. Bought 3 pieces of cloth containing 105^, 86f, and 
68-| yards respectively ; how many yards in all ? 

14. If it takes 5^ yards of cloth for a coat, 3^ yards for 
a pair of pantaloons, and | of a yard for a vest, how many 
yards does it take for all ? 

15. Four cheeses weighed respectively 46f , 48f, 49^, 
and 57^ pounds. What was their entire weight ? 

16. What number is that from which if 24^ is taken, 
the remainder is 63|| ? 

17. A farm is divided. into 4 fields: the first contains 
29^ acres, the second 5(>J4 acres, the third 41^ acres, and 
the fonrth 69} acres. How mauy aiwe^m^^^^rKLl 
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SUBTRAOTIOiN'. 

ORATj BXEnCISES, 

222. 1. What is the difference between f and f ? 

2. What is the difference between ^ and -^ ? 

How is one fraction subtracted from another, each having the 
same denominator ? 

3. A gentleman who owned a sail-boat sold -^ of it. 
What part did he still own ? 

4. A boy having $ J, gave 1^ for a neck-tie. What had 

he left ? 

Analysis. — He had left the difference between $| and %\, | is 
equal to ^, and J equals ^ ; J^ less A «J^ A* Hence he had |^ 
left. 

5. A man owning f of an acre of ground, sold ^ of an 
acre. What part remained? 

How is one fraction subtracted from another having a different 
denominator? 

6. Subtract \ from | ; f from ^ ; \ from ^. 

7. Find the difference between ^ and -J ; f and |. 

8. From a piece of cloth containing 12iJ^ yards, 5^ yards 

were cut. How many yards remained ? 

Analysis. — The difference between 12J yards and 5J yards. \ 
from i leaves f , and 5 from 12 leaves 7. Hence 7f yards remained. 

9. If a ton of coal costs $7|, and a cord of wood $4^, 
what is the difference in their cost ? 

How is one mixed number subtracted from another? 

10. What is the value of 3}-2i? 8^-2^? 6^-1? 

223. Peinciple. — Fractions can he subtracted only 
when they have a common denominator, and when they 

e^^press par^s of like units. 
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WRITTEN EXEBCI8E8. 

234, 1. From -J subtract ■^. 

OPERATION. Analysis. — Reduce the 

n JL.-— 36 X\ =z 3 g — t i. gs given fractions to equiva- 

Y rr TT TT *« " lent fractions having the 

least common denominator. Hence |f — if = |i« 

2. From 134i take 76|. 

OPERATION. Analysis. — Reduce \ and { to equivalent 

1 04.1 I QJ.JL. fractions having the least common denomi- 

"j ^ nator. As Jf cannot be taken from t^, take 

7 6 1 = 7 6^1 ;^ Qj |4 from 134, leaving 133, and add it to ^, 

5 7 14 making |f . Then J} from f | leaves ^, and 76 

from 133, leaves 57. Hence 57J} is the result. 



3. From ^ take f|. 

4. From -j^^ take ^. 

5. From ff take ^. 



6. From 36^ take lOf 

7. From 112y^Y take 56. 

8. From 204^^ take 39^^. 



EuLE. — I. Reduce the given fractions to equivalent frac- 
tions having the least comtnon denominator, and write the 
difference of the numerators over the common denominator. 

II. When there are mixed numbers, subtract the frac- 
tional and integral parts separately, and add the results. 

If the mixed numbers are small, they may be reduced to improper 
fractions and subtracted according to the usual method. 

Find the difference between 



9. f and ^. 
10. IJandl. 

15. From ^ take ^. 



11. It and ^. 13. 63} and 711- 

12. 16 and 3^. 14. 106 and 95^1- 



17. From 410^ take 226f 
16. From 16^3^ take ^. 18. From 428^^ take 180ff. 

19. A farmer having 208 acres of land, sold 92^ acres. 
How manj acres had he left ¥ 
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ADDITION AND SUBTRACTION. 

OMAZ EXBMCISES. 

235. 1. How much less than 2, is J+f ? 

2. How much greater than 2, is f+i^+l|^? 

3. What is the difference between 4 and 2| ? h\ and 7^ ? 

4. Mr. Smith sold \ of his farm to one man, J to 
another, and J to a third. What part had he left ? 

5. Paid %Q\ for a ton of coal, and %Z\ for a load of wood. 
What change must be returned for a ten-dollar bill ? 

6. What is the difference between If + 1 and 5^? 

7. What is the difference between A+i ^^^ i+l? 

Find the second member of the following equations : 



8. |+i-i=? 

11. 6i+i-li= ? 

12, l2-(8-2|)+li=? 



13. (26-14)-(i+3|)=? 

14. (l|+2|)-(i+f)=? 

15. (5-34) + (93a^-6)r:z? 

16. 8VV-2i+i+10= ? 

17. 12^+9i-H-2i=? 



WniTTEN JEXAMPZHS, 

226. 1. The sum of two numbers is 124}, and the less 
is 36^. What is the greater? 

2. What number added to 147^ will make 216| ? 

3. What number added to 307+ + 210| will make 700| ? 

4. What number must be added to the difference of 
186f and 214^ to make 1042+1 ? 

5. What fraction added to the sum of +, ^, and -^f 
will make +|f ? 

d What must be added to ^, that the sum may be +-I? 
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7. Bought a quantity of barrel staves for $160|, and of 
lumber for |1136f . Sold the staves for $205^ and the 
lumber for $1240^. What was the whole gain ? • 

8. A man bought a ton of hay for I15|, a barrel of flour 
for 19^^, and a barrel of apples for $83^. What change 
should be returned to him for 3 ten-dollar bills ? 

Complete the following equations : 

9. fR-|+4=? 12. 4H+56-24A-4H=? 

10. 8|-+2|— 5^=? 

11. 48-(164~3i)=? 



13. 120— 51| + 90| ^— f=? 

14. 342— (21A+i--9)=^ 

15. 176^ + (132^ - 26H) - 17^ = ? 

16. $1000 — (1500 — nOll^) + 191^ = ? 

MULTIPLIOATIOI^. 

221I* When one fiictor is a fractional number, 

. OSAXi MXEMCI8JE8. 

1. What part of a mile is 3 times ^ of a mile ? 

2. What part of a dollar is 4 times -^ of a dollar ? 

3. How many times 1 is 3 times -| ? 4 times J ? 

4. At || a pound, what will 4 pounds of tea cost ? 

Analysis.— Four pounds wUl cost 4 times $|, or |^, equal to 
$2^. Hence 4 pounds of tea wiU cost $2^. 

5. At 1^- a bushel, what is the cost of 6 bushels of oats ? 
Of 7 bushels ? Of 8 bushels ? Of 9 bushels ? 

6. If a horse eat 4 of a bushel of grain in a day, how 
much will 4 horses eat ? 6 horses? 8 horses? 10 horses? 

7. What cost 12 baskets of pears, at || a basket ? 

With each class of oral questions in Art. 227, the pupil may 
solve the corresponding written exampVea oii'^«^«i«^'VV^^s^V^« 
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8. What cost 9 pounds of butter at $| a pound ? 

9. Show that multiplying the numerator of -^^ by 4 
multiplies the fraction by 4. 

10. Show that dividing the denominator of ^ by 4 
multiplies the fraction by 4. 

How many ways to multiply a fraction by on integer ? 

11. Multiply T^V by 5 ; t^ by 6 ; Aby5; ^by8. 

12. At |4| a box, what will 5 boxes of raisins cost ? 

Analysis. — They will cost 5 times $4}. 5 times $J are $3}, and 
5 times $4 are |20. $20 + |3| = |23|. Hence, etc. 

13. At 7^ cen ts a pound, what will 9 pounds of rice cost ? 

14. At $9f a barrel, what is the cost of 6 barrels of 
flour ? Of 8 barrels ? Of 9 barrels ? Of 10 barrels ? 

15. What will 8 yards of cloth cost, at |5^ a yard ? 

16. Multiply 7i by 9 ; 9+ by 6 ; 10| by 7 ; 12^^ by 8. 

17. What is i of 12 yards ? -^ of 24 men? f of 130? 

18. Multiplying by ^, J, J, ^, etc., is the same as 

dividing by what integers ? 

When a fractional part pi an integer, or of a fraction, is to be 
taken, the word of, and not times, should be used. 

19. At $7 a ton, what will f of a ton of coal cost ? 

Analysis.— It will cost | of |7, or 8 times J of $7. J of $7 is 
(If, and 3 times $1} are $5i. Hence, etc. 

20. At $12 a gross, what will | of a gross of butts cost ? 

21. What will ^^ of a ton of hay cost, at $15 a ton ? 

22. What is I of 6? f of 2 ? f of 8 ? ■3«^of9? 

23. At $5 a yard, what will |^ of a yard of cloth cost ? 

24. If a man can build a wall in 28 days, in what time 
can he build I of it ? J of it? |ofit? 

25. If an acre of land produce 45 bushels of com, how 
maoli will f of an acre produce ? %? ^^. \i -^? 



MULTIPLICATION. 
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26. What is I of $5? Of 17? Of 116 ? Of 125? 

27. Multiply 50 by i ; 49 by f ; 63 by^; 81 by 3^. 

28. In $1 are 100 cents ; how many cents in J of a 
dollar? Ini? i? i? ^? ^i^? ^? 

29. How many cents in 3^ of a dollar ? In^?f?4? 

30. Which is greater, f of 15, or 15 x f ? 

31. Show that a fraction of an integer equals the pro- 
duct of the integer by the fraction. 

How is an integer multiplied by a fraction ? 

32. At $12 a ton, what will 5f tons of cheese cost ? 

Analysis.— It will cost 5| times |12. 5 times $12 are $60, and 
f of $12 are $4|, which added to $60, make $64;^. Hence, etc. 

33. At 15 cents each, what will 4| melons cost ? 

34. What will 7f weeks' board cost, at $9 a week ? 

35. How much is 6f times 12 ? 5^ times 20 ? 

36. Multiply 4 by 8i ; 6by7|; 8 by 9^^. 



What 

37. Is ^V 0' 10 gallons ? 

38. Is I of 47 pounds ? 

39. Is 4 of 90 rods? 

40. Kf of 56 days? 
Find the value 



How many 

41. Are 10 times 6f tons ? 

42. Are 9 times 11^ miles? 

43. Are 7i times 12 men ? 

44. Are 12J times 9 minutes? 



45. Of f X 15. 

46. Of 28 X f 

47. Of 56 X i. 

48. Of ^ X 7. 



49. Of |x7+i. 

50. Of |x9-2f 

51. Of 27x|+3i. 

52. Of 6f x7-l|. 



53. Of j^+|x5. 

54. OfH-2xi. 



55. Of 4^+2x5f 

56. Of 9x9|+20f 



238. Principles. — 1. Multiplying the numerator or 
dividing the denominatormultiplies the fraction. (300, 1.) 

2. The product of an integer by a fraction is equal to 
such part of the integer as the fraction is oj a uml* 
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WRITTEN JEXEMCISJES. 

329. 1. Multiply J^ by 9. 



OPERATION. 



Or, 



A ^ ^ — "W" — M — ^i 
Or, 



Analysis.— Multiply tlie 
numerator 7 by 9, or divide 
the denominator 27 by 9 ; 
either operation will give 
2J, the required result. 
(Prin. 1.) 
By using the vertical 
line and cancellation, both operations are combined and shortened. 
In the first operation, the number of parts or of fractional units 
is increased, ^while their size or value remains the same : in the 
second operation, the size of the parts is increased, while their 
number remains unchanged. 



3 


7 



7 

H 



In like manner multiply 



2. ^ by 12. 

3. a by 9. 

4. H by 13. 



5. ^ by 15. 

6. WV by 36. 

7. TVirby21. 



11. Multiply 72 by f 

OFEBATION. 



Or, 



72xi=72^9x4=32 



8 







Or, 72xi=-^i^=32 
What is the product 



8 



32 



8- T^ by 17. 

9. m by 22. 

10. f^ by 44. 



Analysis. — To multi- 
ply 72 by }, is to find J 
of 72. ^ of 72 is 4 times 
i of 72, which is 82. 
(Pbin. 2.) 



12. Of 75 by A- 

13. Of 7by^p 

14. Of 56 by A- 



15. Of 168 by i|. 

16. Of 200 by A. 

17. Of 315 by H. 



18. Of 19byi4. 

19. Of 448 by VV- 

20. Of 572 by Vt- 



A fraction is multiplied by a number equal to its denominator by 
eaiieeUing the denominator. Tl^s, { x 8 = 7. 

Cancelling Sk factor of the denominator muUipUes the fraction by 
tlis^ factor. T^a5, ^ X 4 = f . 
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21. Multiply 17| by 6. 



OPERATION. 



17* 
6_ 

103i 



Or, 17f = JHP- 



8 







165 
310 



10 3i 



Analysis.— To multiply 17J by 6, 
multiply the fraction f , and the in- 
teger 17 separately and add their 
products, which gives 103J, the re- 
quired product. Or, 

Reduce the mixed number to an 
improper fraction, and multiply as in 
Ex. 1, which gives the same result. 



Multiply 

22. 127|byl2. 

23. 85^ by 15. 



24. 128^ by 42. 

25. 246^ by 16. 



26. 314^ by 48. 

27. 750^ by 17. 



28. Multiply 140 by 9f . 



OPEBATION. 



140 
H 

93i 
1260 

1353^ 



Or, 9i = ^ 
140 
29 



3 



4060 



1353i 



Analysis.— To multiply 140 by 9f , 
multiply by the fraction |, and by the 
integer 9, separately, and add their 
products, which gives 1353^, the re- 
quired product. Or, 

Reduce the mixed number to an 
improper fraction, and multiply as in 
Ex. 1, which gives the same result. 



Multiply 

29. 96 by 12|. 

30. 216 by 16J. 



31. 304 by 24^^- 33. 560 by 2^^. 

34. 715 by 14^. 



32. 198byl8j^. 

35. Multiply 327^ ^J, 72 ; 2466 by 84i ; 759 by H. 

36. What will 120 dozen of hose cost at $4|^ a dozen? 

37. At 120 a ton^ what will ^ of a ton of hay cost ? 

38. If a city lot is worth $3145, what is ^ of it worth ? 

39. What will 142 yards of curbing cost at |6f a yard ? 

40. At ${^ a yard, what is the cost of 8 yards of cloth ? 
Of24jardj8? Of 64 yards? OiV-lO^^dAt 
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230. When both factors are fractional numbers. 

OUAJj EXERCISBS. 

1. A boy having ^ of a melon, gave \ of it to his sister. 
What part of the melon did she receive ? 

2. What part of 1 is J of |? Is | of i? Is J of J ? 

3. What part of lis i of t? i off?.} off? ioff? 
4 Which is greater, i of J, or 1^ of i ? Jof f,oriof|? 

iof^, or^ofi? 

5. K I own 4 of an acre of land, and sell \ of it, what 
part of an acre do I sell ? What part do I retain ? 

6. K a yard of silk is worth $|, what is ^ of a yard worth ? 

7. A boy having $f gave \ of it for a knife. What part 
of a dollar did he pay for the knife ? 

ANAiiTBiB.— He imid f of $f , or 5 times J of |f . J of $f is $^, 
and 5 times %f^ are ^, or $|. Hence, etc 

8. At If a gallon, what will f of a gallon of syrup cost ? 

Fractions with the word of between them are sometimes called 
Compound IfVactiona, The word of is equivalent to the sign ( x ) of 
multiplication. Thus, t </i = f ^ I J | <?/9 = | x 9, etc. 

9. What is I off? foff? |of|? ^off? 

10. Whatis^xf? Ax|? |xV^? ix^? 

11. A man owning f of a mill, sold f of his share to 
his brother. What part of the mill did each then own ? 

12. At $8| a barrel, what will f of a barrel of flour cost ? 

ANALY8I8.--It will cost f of $8|, or 3 times J of $8^. J of $8| is 
$2^, and 3 times $2^ are $6f. Hence, etc. 
Or, $8| equal $^^, and f of |V = l¥ = $^. 

13. At $9^ a case, what will f of a case of slates cost ? 
I^. At $5i a yardy what will ^ of a yard of cloth cost ? 
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121 



15. How much is f of 7^ miles ? | of 24J pounds ? 

16. If a man travel 26^ miles in a day, how far does he 
travel in i of a day ? In | ? In|? In|? 

17. At ^ a yai-d, what wiU 6 J yards of flannel cost? 



:, and ^ of 



AiTALTSis.— It will cost 6} times If. 6 times || are 
f is $if which added to $4, makes $4^. Hence, etc. 
Or, 6i = y-, and ^ of $1 = r^"- = I^J. 

18. At $^ a pound, what will 8f pounds of tea cost ? 

19. What will 9f pounds of beef cost, at $|^ a pound ? 

20. If a man hoe ^ of an acre of com in a day, how many 
acres can he hoe in 5^ days ? In 6| days ? In 8f days ? 

21. What will 2^ yards of silk cost, at $3^ a yard ? 

ANAiiYSis.— -3^=1, and ^=^ ; and J^ x {=^3^=17^, Hence, etc. 

Reduce mixed numbers to improper fractions, and then proceed 
as in multiplying one fraction hj another. 

22. What cost 5f yards of alpaca, at llf a yard ? 

23. Multiply 2i by 3^ ; 7i by If ; 5^ by 2|. 

Find the value 



24. Of f of f of a mile. 

25. Of i of f of i of tl. 

26. Of I of 4^ leagues. 

27. Of i of 6| pecks. 

Find the result of 



28. Of 7i times $|. 

29. Of 9| times f of a rod. 

30. Of 2J times 5^ acres. 

31. Of 4^^ times | of 2ifeet. 



32. ^xf. 

33. l|x|. 

34. i^x6|. 

35. ^x^. 



36. 10— f of 3J. 

37. 6| + 2i7|. 

38. H-i of 2f. 

39. |ixi + 8|. 



40. 2jrx |-|of l|. 

41. 16-3Vxl2|. 

42. 4^+|of li-,V. 

43. Ifof Jgt+2^x0. 



231. Prin. — The product of a fraction by a fraction is 
such apart of either factor as tfie otlier xs of a uu\\,* 
6 
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FEACTIONS. 



WBITTEN BXEBCISE8. 



332. 1. Multiply ^ by f 



OPEBATION. 

Or, ^xi=i*V 

8 



ANAiiYSis.— To multiply i^ by | is to find 
I of ^, which is 7 times J of ^, and J is 
found by multiplying the denominator (SCO,. 
1.) Hence J of ^ is ^fy, and } of ^ is 7 
times T^TSy OP ^ff^ = -f^, the required product. 



In like manner multiply 

3. Mbyii- 5. HbyH- 

8. Find the product of ^, t^, 6^, and 2. 



6- ^ by ^. 

7. A by HI- 



OPERATION. 



Or, 



_ A £* 

i0 ^ ;^j: ^ 3 



2__8 
^ 1~"9 



1* 
3 



9 



4 
2 



Analysis. — Change 
the mixed number 5| 
to an improper frac- 
tion, and the integer 
2 to the form of a 
fraction, then multi- 



g ___ 8 ply as in Ex. 1. 



Find the value of the following expressions : 



9. ^fijof 12ixiof7f 

10. f of 96 X 1^ of 26|. 

11. f of f of 21ix2J. 

12. 42^ X 54 times 6|. 



13. iof 36ix^of9. 

14. fof 91x72^. 

15. ^ of 63i by f of f|. 

16. Xof 21xAof^of|. 



From the preceding principles and operations is derived 
the following general 

Rule. — I. Reduce all integers and micced numbers to 
improper fractions. 

II. Multiply together the numerators, for the numera- 
tor; and the denominators, for ths denominator of the 
j^r^^ue^. Or, 
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I. Multiply iy tlie numerator of the fractional multi- 
plier and divide iy the denominator. 

II. When the multiplier is a mixed numier^ multiply by 
the fractional and integral parts separately and add their 
products. 

Cancel all factors common to numerators and denominators before 
multiplying, thus shortening the operation, and obtaining the 
answer in its lowest terms. 

Find the cost, 

17. Of 15 cords of bark, at $4f a cord. 

18. Of 24f pounds of tea, at $J a pound. 

19. Of 80 yards of cloth, at $4^ a yard. 

20. Of 21| bushels of corn, at $^ a bushel 

21. Of I of 5i tons of hay, at $15^^ a ton. 

22. Of 18| barrels of crude oU, at 17^ a barrel 

23. Of \ of 12>\ yards of silk, at | of $6 a yard. 

24. Of 126^ pounds of beef, at 9 J cents a pound. 

25. Of 36^ tons of railroad iron, at $62j^ a ton. 

26. Of 35 horses, at I205| each. 

27. Of f of 156 1 acres of land, at | of $54^ an acre. 

28. Of 28| bushels of sweet potatoes, at |lf a bushel 

29. Of I of a yard of satin, at $4^ a yard. 

30. Of -^ of an acre of land, at $125 an acre. 

31. Of 7i^ tons of middlings, at $26^ a ton ? 

32. Paid $365^ for a horse, and sold him for f of what 
he cost. What was the loss ? 

33. When peaches are worth $J a basket, what are 126| 
baskets worth ? 

34. Find the value of (129 — 76*) x t^ «' 1^ — ^+ 
(21J X 6f;. 



IM FBACTIONS. 

DIYISIOl^. 

233. When the divisor is an integral number. 

ORAL MXEMC 1SE8. 

1. If f of an acre of land is divided into 3 equal lots, 
what part of an acre does each lot contain ? 

2. i of I is what part of 1 ? iof|? iof|? iof^*^? 

3. Dividing by 3, 4, and 5 is the same as multiplying 
by what fractions ? 

4. How much is -^xi? ^^-=-3? ^xi? A-^4 ? 

5. If 4 slates cost $f , what will 1 slate cost ? 

6. If 5 boxes of figs cost $J, what will 1 box cost ? 

7. Divide | of a barrel of flour equally among 3 families. 
What part of a barrel will each family receive ? 

8. What is I of 3^ ? A divided by 8 ? 

9. What is the quotient of ^ divided by 2 ? by 3 ? 

10. Show that dividing the numerator of ^ by 3 divides 
the fraction by 3. 

11. Show that multiplying the denominator of f by 3 
divides the fraction by 3. 

How many ways to divide a fraction by an integer? 

12. DivideVVby4; Mby5; t^by7; |by9. 

13. If 6 pounds of sugar cost $|, what will 1 pound cost ? 

14. Divide | by | of 20 ; if by | of 15 ; Oy i of 40. 

15. At $4 a yard, how many yards of silk can be bought 

for $214? 

Analysis. — As many yards as $4 is contained times in $21f , or \ 
of 21f -\oi ^^y or^ = ^ times. 
Or, 4 is contained in 21f , 5 times and If or ^ remainder ; } of ^ 
is f, which added to 5 makes 5|. Hence, etc. 
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16. If a man walk 18f miles in 4 hours, how far does 
he walk in 1 hour ? In 3 hours ? In 5 hours ? 

17. How many times will 16^ gallons of cider fill a ves- 
sel that holds 3 gallons ? 

18. What cost 1 pound of sugar, if 6 pounds cost $1^ ? 

19. K a boy earn |12| in 10 days, how much does he 
earn in 1 day ? In 4 days ? In 5 days ? In 7 days ? 

20. Divide 8J by 5 ; lOf by 7 ; 18^ by 12 ; 4f by 8. 

21. Divide J of 21, by | of 10 ; | of 29, by i of 63. 

Find the value of 

26. 9^^ 5. 

27. 134-T-4— 2|. 

28. 27fH-6 + l|. 

29. f^-=-7xlO. 



22. \i^5. 

23. -tV-t-o. 



24. lH-^6. 

25. 4-^7. 



30. l^-T-9 xf 

31. 51x4 + 13^4-3. 

32. ^H-7x|^rii. 
33. 



inr 



ix|-4. 



234. Principle. — Dividing the numerator or multi- 
plying the denominator divides the fraction, (200, 2.) 

Always divide the numerator when it is a multiple of the divi- 
sor ; otherwise multiply the denominator. 



WRITTEN EXEMCISJE8, 



335. 1. Divide H by 6. 



OPERATION. 

Or, ii^&=Yih=^ 



Analysis. — First, to divide Jf by 
6, divide the numerator of the frac- 
tion by 6, which gives ^ for the quo- 
tient. Or, 

Multiply the denominator of the 
fraction by 6, which gives the same result. 

In the first operation, the number of parts or of fractional units 
is diminished, while their size or value remains the same ; in the 
second operation, the number of the parts remains unchanged, 
whUe their size is diminished. 
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Divide 

2. H by 8. 

3. ifiby25. 



4. If by 18. 

5. Ml by 21. 



6. i^byGi. 
by 35. 



7. 






8. Divide 50| by 8. 



OPERATION. 



60*H-8=f|f = W = 6A 



Or, 



8)50| 



6A 



Analysis. — Reduce the mixed 
number to an improper fraction 
and divide as in Ex. 1. Or, 

Divide as in simple numbers ; 
8 is contained in 50f , 6 times 
and a remainder of 2|; 2| 



equal ^, whicb divided by 8 gives fj or ^, which added to the 
partial quotient 6 gives 6^, the required quotient. 

What is the quotient 

9. Of 42| divided by 7 ? . 12. Of 248^ divided by 48 ? 

10. Of 128H divided by 8 ? 13. Of 306^ divided by 25 ? 

11. Of 85^ divided by 21 ? 14. Of olO| divided by 30 ? 

15. If 20 pounds of rice eosttlf, what is the cost of 
1 pound ? 

16. The product of two numbers is 72|^, and one of 
them is 14 ; what is the other ? 

17. If If of an acre produce 25 bushels of wheat, what 
part of an acre will produce 1 bushel ? 

18. If 12 ploughs cost $124|, what is the cost of each ? 

19. What number multipUed by 48 produces 694f ? 

20. If 54 horses cost |4622f , what is the cost of each ? 

21. The product of two numbers is 1248J, and one of 
the numbers is 32 ; what is the other ? 

22. If 11 men consume f of lOOf pounds of meat in 
1 week, how much does 1 man consume in the same time ? 

23. What is the weight of 4 tubs of lard, if 12 tubs 
jre^Ii J£8j- pounds f 
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!336« When the divisor is a fractional number. 

OBAZ EXEBCISE8. 

1. How many halves in 1 pound ? In 4 pounds ? 

2. 1 is how many times i ? i? i? i? ^^ i^? 

3. What is the quotient of 1 divided by -J ? -J ? i ? i ? 

4. At If a yard, how many yards of cloth can be 
bought for 16 ? 

Analysis. — As many yards as $f is contained times in $6. 6 is 
equal to ^, and 4 fifths is contained in 30 fifths 7^ times. 

Or, $1 is contained in $1, f times, and in $6| 6 times f or ^, 
equal to 7^ times. Hence, etc. 

5. If a boy earn $J a day, in what time will he earn $5 ? 

6. At $f a pound, how much tea can be bought for 19 ? 

7. 1 is how many times f ? |? |? +? |? ^? ^t? 

8. 3 are how many times I ? 4? |? 1? ^? ^V? 

9. If a horse eat ^ of a bushel of oats in a day, in how 
many days will he eat 6 bushels ? 8 bushels ? 9 bushels ? 

10. Divide 12 by | ; 16 by f ; 25 by i ; 14 by f 

11. If f of a bale of hay cost $12, what will 1 bale cost ? 

Analysis. — Since f of a bale cost $12, J of a bale will cost \ of 
$12, or $J^, and 1 bale, or J, will cost 6 times $V> or $y, equal to 
$14}. Hence, etc. 

12. What will 1 ton of coal cost, if | of a ton cost $7 ? 

13. How many times is \ contained in 6 ? In 8 ? In 11? 

14. How many times is f contained in f of 16 ? 

15. How many turkeys can be bought for $9 at $1| each? 

16. How many garments can be made from 15 yards 
of cloth, if each garment contains 2^ yards ? 

How is an integer divided by a f Taction^ 
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17. How many times is If contained in 5 ? 2J, in 9 ? 

18. How many times is 2 eighths of a yard contained 
in 6 eighths of a yard ? -^ of a mile, in f of a mile ? 

19. At $^ each, how many pine-apples can be bought 

for$3V? For$^? For$tt? For$||-? 

20. How many times finf? -^in.^^? -^ia^? 

How is a fraction divided by a fraction when they have a com- 
mon denominator ? 

21. At $f a pound, how much tea can be bought for If ? 

AiTALYSis. — As many pounds as $f is contained times in $}. $| 
equals $^, and $} equals $j^ ; 8 twentieths is contained in 15 
twentieths IJ times. 

Or, $1 is contained in $1, f times, and in f of $1, f of f or ^, 
equal to If times. Hence, etc. 

22. How many pounds of honey at $J a pound, can be 
bought for $1? For$t? For ^? For8iV? 

23. Dividef byf; fby^; 1 by f ; f by i ; ^by f 

How is a fraction divided by a fraction when they have not a 
common denominator. 

24. In 2i acres of land, how many building lots off of 

an acre each ? 

Beduce mixed numbers to improper fractions, then divide as you 
divide one fraction by another. 

25. At $^ a yard, how many yards of cambric can be 
bought for $i? FoT$i? For*^? For $3 J? 

26. At $1 a bushel, how many bushels of onions can be 
bought for $4i ? For$5i? For|3f? 

27. If a man chop 1^ cords of wood in a day, in how 
many days can he chop 5J ccrds ? 10^ cords ? 12 cords ? 

28. How many times will 4f gallons of kerosene fill a 
can that holds ^ of | of 1 gallon? 
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29. If f of a box of figs cost $J, what will 1 box cost ? 

Analysis. — Since 2 fifths of a box cost $J, 1 fifth of a box will 
cost ^ of $J or $^y and 1 box or | will cost 5 times |jV ^^ $H 
equal to $2^^,~ Hence, etc. ^ 

30. If f of a yard of cloth cost |^, what will 1 yard cost ? 

31. What cost 1 quart of wine, if ^ of a quart cost 1^ ? 



What is the quotient 

32. Of ^ divided by 6 ? 

33. Of 2f divided by 7 ? 

34. Of 16f divided by 10 ? 



How many times 

35. Is f contained in f ? 

36. Is ^ contained in 2^ ? 

37. Is 1^ contained in 9 ? 



237. Principle. — To divide hy a fraction, multiply 
hy the denominator, and divide the product by the numer- 
ator. 

WBITTEN EXEBCI8B8. 

338. 1. Divide 180 by ^. 

OPERATION. Analysis. — Multiply 180 by 

180-^A=180 X 15-T-8=337i *^^ denominator 15, and divide 

the product by the numerator 
8 (Prin.), which is equivalent to multiplying 180 by the reciprocal 
ofA,orV-. (197.) 



In like manner divide 



2. 63 by A. 

3. 96 by if. 



4. 120 by ^. 

5. 276 by f^. 



6. 316 by ^. 

7. 604 by |f. 



8. If f of an acre of land cost $63, what cost 1 acre ? 



9. Divide 84 by 6| ? 
10. Divide 195 by 9^. 



11. Divide 1260 by 42f 

12. Divide 2400 by 35|. 



13. Paid \ of 164 for | of 17^ cords of wood. What 
was the cost a cord? 

14. A man gave 503 acres of land to his sons, giving 
them 83|^ acres apiece. How maii^ ^ot\&\v^^\v^1 
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16. Divide VV by |. 



OPERATION. 






Analysis. — ^^ divided by f , 
is equal to 86 fortietlis divided 
fhj 15 fortietlis, which gives 2f, 
the required quotient. Or, 
Since 1 divided by f is f, ^ 
of 1 divided by f is ^jf of f , or |{ equal to 2f , the same result. 

It is obvious that the result is obtained by multiplying the nu- 
merator of the dividend by the denominator of the divisor, and the 
denominator of the dividend by the numerator of the divisor. 
Hence by inverting the terms of the divisor and using its reciprocal 
(197). the operation becomes the same as multiplying one fraction 
by another. • 



16. Divide I of i by I of ^. 

OPERATION. Or, 

i 



ANALT8I8. — ^The divi- 
dend reduced to its sim- 
plest form is J ; the divi- 
sor reduced in like man- 
ner is ^, and ^ divided 
by -^ is 1^, the quotient 
required. Or, 

Invert both factors of 
the divisor, and obtain 
the result by a single operation. 

If the vertical line is used, the numerators of the dividend and 
the denominators of the divisor are written on the right. 



5 


3 


« 


$ 


t 





$ 


14* 


5 


6 




H 



In like manner 

17. Divide 4 by f 

18. Divide A by f 

19. Divide I by ||. 



20. Divide f of 1^ by f of f 

21. Divide 3^ by i of 2^. 

22. Divide f of 2f by i of 3. 

Hence the following general 

BuLE. — Reduce the dividend and divisor to fractions' 
having a common denominator^ then divide the numerator 
^/A^ dividend by the numerator of the divisor. Or, 
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I. Reduce the integers and mixed numbers^ if any, to 
improper fractions. 

II. Multiply the dividend by the reciprocal of the divisor. 

Apply cancellation when practicable. 
Divide 



23. 56 by If 

24. m by 80. 

25. m by a. 



29. 16ibyl3i. 

30. -^ of 4 by I of 3f 

31. 44 by t of 5^ X 7. 



26. AbyHr- 

27. 45f by8. 

28. 92 by 5^. 

32. What number multiplied by ^ will produce 912^4? 

33. Of what number is 52J the ^ part ? 

34. What number multiplied by 33| will produce 297^ ? 

35. If 1^ of a farm cost 16270, what did the whole cost ? 

36. If 14 acres of meadow yield 32| tons of hay, how 
much do 5 J acres produce ? 

37. If 7| yards of velvet are worth $17^, what is ^ of a 
yard worth ? 

38. What will be the cost of 24J pounds of sugar, if 3f 
pounds cost 1.33 ? 

39. What is the value of -^ ? 

6J 

OPERATION. Analysis. — This example 

10-^ iyL Q t . 2 7 A ^® ^^^^ another form for ex- 

gs ^^ S ^^ » "^ *^^ ^^ pressing division of fractions. 

3 Hence, after reducing the 

•^-=-"^ = ^ X i?i|: = |' = li mixed numbers to improper 
' fractions, treat the numerator 

-^ as a dividend, and the denominator ^ as a divisor, then pro- 
ceed according to the rule for the division of fractions. 

Expressions similar to the above are sometimes called Complex 
JBVactionSy and the process of performing the division is called 
reducing a complex fraction to a simple one. 

If either the numerator or the denominator consists of one or 
more parts connected \yj + or — , the operations indicated by these 
signs must first be performed, theii tYie ^-^Vqidl, 
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40. What is the value of f, or of -J -^ J ? 

t 

41. What is the value of H|, or of 12|-5-104? 

42. What is the value of ^^, or of 117^ -^ 18 ? 

43. What is the value of i-^^-, orof f x H^-^? 

|. of 44- 

44. Find the value of ^—j^v, or of f x H -^ i^ X ^i- 

45. Find the value of f ~f , or of f — | -f- V+i- 

46. If a man spend $4| a month for tobacco, in what 
time will he spend $27^ ? 

Find the value 

48. Of ii^. 



49. Of i X f -=- 6i - 5^. 

50. Of (16| -r- 18i) X 17. 

51. Of.(9| X 8 X ^)h-H- 

52. Of (7^_5^)-^(4i+6|). 



EELATIOI^ OF I^UMBEES. 

239. Numbers to be compared with each other, must 
be so far of the same nature, that one may properly be 
said to be a part of the other. 

Thus, we may compare a da^ with a loeek, since the one is the 
seventh part of the other ; but we cannot say, that a day is any 
part of a mUe, therefore the former cannot be compared with the 
latter. 

240. Priis"ciple. — Onli/ like numbers are so related 
as io ie compared with each other. 
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241. To find what part one number is of another. 

OnAL EXEBCI8E8. 

1. What part of 5 is 3 ? 

Analysis.— Since 1 is J of 5, 3 is 3 times J or { of 5 ; or it is 3 
divided by 5. Hence 3 is f of 5. 

2. What part of 9 is 5 ? Of 12 is 7 ? Of 24 is 18 ? 

3. 10 yards are what part of 25 yards ? 8 pounds, of 
20 pounds ? 9 eggs, of a dozen ? 10 ounces, of a pound ? 

4. $15 are what part of $50 ? $60, of $72 ? 9 days, 
of 90 days ? 6 days, of a week ? 7 months, of a year ? 

5. If an acre of land can be bought for $48, what part 
of an acre can be bought for $8 ? For $12 ? $16 ? $24 ? 

6. What part of 3 is | ? 

Analysis. — ^1 is J of 3, and | of lis f of J of 3, or J x f = -}^. 

Or, 3 = ^ ; the relation of ^ to f is the same as that of their 
numerators 24 and 5, or ^. Hence f is ^/^ of 3. 

7. What part of 9 is } ? Of 8 is ^? Of 20 is f ? 

8. What part of 15 is 1^ ? Of 18 is 2^ ? Of 25 is 6^ ? 

9. ^ of a month is what part of 8 months ? 

10. What part of f is I ? 

Analysis.— 1 fifth is J of 4 fifths, and 1, or 5 fifths, is 5 times \ 
or } ; hence, I is } of {, or f|, equal to |. 

Or, I = H, and f = {{, and the relation of | to f is the same as 
that of 10 to 12, or JJ = |. Hence | is f of f 

11. What part of I is i ? OfTVis|? Of lis ^? 

12. What part of ^ is I ? Offjis^? Of ^ is J? 

13. What part of 3i is f? Of 4^ is 3 ? Of2fisl|? 

14. What part of 7i is 1 J ? Oflfis^? Of3J-is2i? 

15. What part of 9 miles are foi 8 mil^^^. ^oS.V^^sSsfc'^X 
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WBITTBN BXBJtCISES, 



243. What part of 



1. 96 is 72? 

2. 66 is I? 

3. 120 is 90? 

4. His ft? 



9. 150 is 12i ? 

10. 24| is ii ? 

11. 160is26f? 

12. 212| is 42| ? 



5. His A? 

6. 6is^? 

7. 80 is 5 J ? 

8. 13iis2J? 

13. A man having $150, gave $25 for a robe, and | of the 
remainder for a harness. What part of $150 had he left? 

14. Bought a horse for $275, and sold him for $160. 
For what part of the cost was he sold ? 

15. If from 18f yards of cloth 2| yards are cnt, what 
part of the whole is taken ? 

16. If 15 tons of coal cost $112|, what part of $112^ will 
f of a ton cost ? 

34:3. To find a number when a fractional part of 
it is given. 

OBATj EXEItCISES. 

1. 7 is ^ of what number. 

Analysis.— 7 is \ of 5 times 7, wMcli is 35. Hence 7 is J of 85. 

2. 12 is -J- of what number ? -^ of what number? 

3. 9^ is \ of what number ? J of what number ? 

4. 7| is -^ of what number ? -^oi what number ? 

5. 36 is f of what number ? 

Analysis.— Since 36 is f of a certain number, J of the nnmber is 
\ of 36, or 12 ; and the number is 4 times 12, or 48. Hence, etc. 

6. 42 is "I of what number ? t^ of what number ? 

7. 75 is 4 of what number ? f of what number ? 

8. 84 is -Jf of what number ? -j^ of what number ? 
9> 15 f 18 f of what number ? ^ ol ^\v&t ivamber ? 
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10. } is f of what number ? f of what number ? 

11. If is i of what number ? |^ of what number? 

12. 3f IS ^ of what number ? |^ of what number? 

13. 36 is ^ of how many times 4 ? 

Analysis.— 36 is | of 8 times i of 36 wMch is 32, and 4 is con- 
tained in 32, 8 times. Hence 36 is ( of 8 times 4. 

14. 28 is ^ of how many times 8 ? 12 ? 9 ? 16 ? 

15. 35 is J of how many times I of 28 ? -|^of30? 

16. 16| is i of how many times | of 56 ? ^V of 48 ? 

17. I is 4 of how many times i of ^ ? ^ of | ? 

18. I of 56 is ^ of what number ? 

Analysis.— { of 56 is 3 times J of 56, wMcli is 21 ; and 21 is ^ 
of 10 times | of 21, which is 30. Hence f of 56 is ^ of 30. 

19. f of 27 is ^ of what number ? f of what number ? 

20. I of I of 64 is f of what number ? 

21. I of i of 72 is } of I of what number ? 

22. i of 54 is I of how mauy times 5 ? 7? 8? 9? 

23. 4 of i of 63 is i of I of how many times 10 ? 9 ? 

24. 4 of 56 is f of 3 times what number? 

Analysis.— f of 56 is 32, and 32 is f of 86, and 36 is 3 times | of 
86, which is 12. Hence f of 56 is f of 3 times 12. 

25. f of 64 is 1^ of 9 times what number ? 

26. f of 21 is J of 8 times what number ? 

27. Paid $60 for a sideboard, which was f of the cost 
of a bookcase. What was the cost of the bookcase ? 

28. A scarf cost llf , which was f of the cost of a vest. 
What was the cost of the vest ? 

29. Paid $100 for a sleigh, which was | of 3 times what 
I paid for a harness. What did I pay for the harness ? 

Written Meercues of this kind are inc\\xdQdm>iNi<&'e«s\sr«i ^^«ss^^^. 
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REVIEW OF FRACTIONS. 

OBAZ EXAMPLES. 

24t4c» 1. What fraction added to ^ will make -j- ? 

2. What number taken from 25f will leave 7i ? 

3. If the sum of two fractions is Jf and one of them is 
J, what is the other ? 

4 From what number must 3|^ be taken to leave 5^? 
6. A boy spends ^ of his earnings for board, and J for 
clothing. What part has he left ? 

6. The less of two numbers is 5yV> and their difference 
•J. What is the greater ? 

7. What number divided by f will give a quotient of If ? 

8. The product of two numbers is 4, and one of them 
is 18. What is the other ? 

9. If 2 be added to both terms of the fraction |, will its 
value be increased, or diminished, and how much ? 

10. If 2 be added to both terms of the fraction f, will 
its value be increased, or diminished, and how much ? 

11. If a box of tea cost $21|, what will f of a box cost ? 

12. A' man owning | of a steam-mill sold f of his share. 
What part of the whole mill does he still own ? 

13. A farmer sold 40 acres of land, which was -^ of his 
whole farm. How many acres were there in his farm ? 

14. A man sold f of his farm, and had 100 acres left. 
How many acres had he at first ? 

15. Bought a watch and chain for $120, the chain cost- 
ing ^ as much as the watch. What did each cost ? 

16. A, B, and C together own a yacht. A owns f of 
>^ and B^ f of it What part does C on^tiv? 
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17. A farmer put all his grain into 4 bins : in the first 
he put I of it, in the second J, in the third i, and in the 
fourth 40 bushels. How many bushels of grain had he ? 

18. Bought 6 mats at $| each, and had $5 left. How 
much money had I at first ? 

19. How many bushels of grain can be put into 15 bags, 
if they hold 2f bushels each ? 

20. If 5 men can do a piece of work in 10|^ days, how 
many days will it take one man to do the same ? 

21. If a man can build 6 rods of wall in 1 day, how 
many rods can he build in 7f days ? 

22. How much less than $10 will 7 pounds of tea cost, 
at $1 a pound ? 

23. George having $1|, gave | of it for a knife. What 
part of a dollar did he give for his knife ? 

24. At 112^ a ton, what will |^ of a ton of hay cost ? 

25. Bought a cow for $45^j and sold her for -j^ of what 
she cost. What did I lose ? 

26. If a man has 22f bushels of clover-seed, and he 
sells f of it, how much has he left? 

27. What will 4^ days' wages come to at $2 J a day? 

28. A man spent f of his money, and then found that 
$15 was I of what he had left. What had he at first ? 

29. A man paid $30 for a cow, ^ of the cost of which 
was f of the cost of a horse. What did the horse cost ? 

30. How many pounds of tea worth $|^ a pound, must 
be given for 9 bushels of apples worth $i a bushel ? 

31. How many building lots of -^ of an acre each are 
contained in 1^ acres of land ? 

32. At $} each, how many books can be bought for $3f ? 

33. If f of a box of figs cost %\\^ ^\ia.\. ^wSSlW^^^^^'^I 
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34. K 5^ dozens of eggs cost |1}, what is the cost of 1 
dozen ? Of 2^ dozens ? Of 3| dozens ? 

35. If f of a barrel of flour cost $8, what cost 9 barrels ? 

36. If 3 yards of flannel cost ||, what will 8 yards cost ? 

37. How much tea can be bought for 14^, at $| a pound ? 

38. If f of a bushel of quinces cost $f, what will 1 
bushel cost ? 2| bushels ? 3| bushels ? 

39. If a gallon of syrup cost $|, how many gallons can 
be bought for $^ ? For$l|? Forif? 

40. A man having $24, gave f of his money for clover- 
seed at $5^ a bushel. How many bushels did he buy ? 

41. What number taken from 2^ times 12f leaves 20i? 

42. A coal dealer sold f of what coal he had on hand 
for $90, at the rate of $6 a ton. How many tons had he P 



WBITTSX EXAMFLB8, 

245. 1. Change \ of |, |, |, and ^, to equivalent frac- 
tions whose denominator shall be 72. 

2. Find the least common denominator of ^, f , \, and 1\. 

3. The less of two numbers is 1206f and their differ- 
ence 470^. Find the greater number. 

4. Find the value of (3 xix| x4|)— (3|xf x4x|). 
6. What number multiplied by | will produce 1825|? 

6. What number diminished by \ and jj- of itself leaves 
a remainder of 144? 

7. If I of a farm is valued at $1729^, what is the value 
of the whole ? 

8. A man gave \, |, and \ of his money for different 
objects and bad $1500 left. How muclv li«A he at first ? 
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9. If the dividend is i, and the quotient -jV* what is the 
divisor ? 

10. A man owning f of a cotton mill, sold f of his 
share for $4560|. What was the value of the mill ? 

11. A stone mason worked 23^ days, and after paying 
^ of his earnings for board and other expenses, had $53}^ 
left. What did he receive a day ? 

12. Gave 6f pounds of butter at 36 cents a pound, for 
3^ gallons of oiL What was the oil worth a gallon ? 

13. A person having 271^ acres of land, sold ^ of it 
to one man, and -| of it to another. What was the value 
of the remainder at $57f an acre P 

14. A man's family expenses are 12465^ a year, which 
is ^ of his income. What does he save ? 

15. If 7^ tons of hay cost 1120, how many tons can be 
bought for $78 ? 

16. If a man travel 240 miles in 5f days, how far would 
he travel in 3 J days ? 

17. A can do a ceiiain piece of work in 8 days, and B 
can do it in 6 days : in what time can both together do it ? 

18. A, B, and can do a piece of work in 5 days ; B 
and can do it in 8 days : in what time can A do it alone ? 

19. If I of 4 acres of land cost $206|, what will f of 2 
acres cost ? 

20. Bought i of 25i yards of cloth for i of 1177^. 
What was the cost per yard ? 

21. If f of a farm is worth 19000, what is 3*^ of it worth ? 

22. If 8 be added to both terms of the fraction |i, will 
its value be increased, or diminished, and how much ? 

23. If 8 be added to both terms of the fi-action ^, will 
its value be increased, or diminisli^, ^xv^W^ \scQ5i3cJl 
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24. How many bushels of oats at $f a bushel, will pay 
for I of a barrel of flour at $9^ a barrel ? 

25. A man at his death left his wife $12500, which was 
1^ of -j- of his estate. At her death she left 4 of her share 
to her daughter. What part of the father's estate did the 
daughter receive ? 

26. Paid $1837^ for 3675 bushels of oats. What was 
the cost a bushel ? 

27. A merchant bought a cargo of flour for 12173^, and 
sold it for fl of the cost, thereby losing $.25 on a barreL 
How many barrels of flour did he purchase ? 

28. A man owning ^ of 156f acres of land, sold i of f 
of his share. How many acres did he sell, and what was 
the value of the remainder of his share, at $42^ an acre ? 

29. A horse and wagon cost $360 ; the horse cost 2^ 
times as much as the wagon. Find the cost of the wagon ? 

30. If $7^ will buy 3J cords of wood, how many cords 
can be bought for $31^ ? 

31. A dealer sold 7 barrels of apples for $32|^, which 
was f as much as he received for all he had left, at $4 a 
barrel. How many barrels in all did he sell ? 

32. If I of 9 bushels of wheat cost $13^, what will | of 
a bushel cost ? 

33. A man engaging in trade lost | of the money he in- 
vested, after which he gained $740, when he had $3500. 
What was his loss ? 

34. A boy lost ^ of his kite-string, and then added 45f 
feet, when it was just f of its original length. What was 
its original length ? 

35. There are two numbers the sum of which is 4^, and 
^ie/r difference f. What are the numboiT^? 
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36. A man invests ^ of his money in cotton, J in sngar, 
•^ in molasses, and the remainder, which is $2542, in dried 
fruits. What is the amount of each investment, and the 
total amount? 

37. If H of 3^ times 1, be multiplied by f, the pro- 
duct divided by f , the quotient increased by 4J^, and the 
sum diminished by f of itself, what is the remainder ? . 

Eeduce to their simplest form : 
I off 



38. 



H-^h' 






40. 



fofi |of+- 



41, i^LZi + ^xVt 



t of 15 ^ 11 X If 

Complete the following equations : 

^i-*ofli . l\ . 5i_^ 1+i 



42. ( n-io^n _^i\_^H_, 



45. ^— J = ? 



44. (7i-t-lH.H-8f+3f|)-(3i+H^3i+14^)=? 



■JZJ 

o 

Eh 
O 

1^ 



246. SYNOPSIS FOE EEVIEW. 

1. EQUAii Parts. Principles, 1 and 2. 

2. Definitions. 1. A Fraction. 2. A Fractional Unit 



< 



n ^ (1. Common Fractions. 

3. Classification. j o t^ • i 17 *• 

i 2. Decimal Fractiona 

4. Expression of Common Fractions. 



, 5. Terms. \ ' 



Denominator. 
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SYNOPSIS FOE EEVIEW— Continued. 



^ ,-_ ^ C !• Proper Fractions. 

1. Classification. -J „ , ^ „ ^ 

( 2. Improper Fractions. 



2. Definitionb. 



(3. 



1. Mixed Nmnbers. 

Reciprocal of a Number. 
" Fraction. 



« 



3. Value of a Fraction. 

4 General Princifles, t, 2, 3. 

5. General Law. 



202. 



6. Reduction. -^ 



7. Addition. 



8. Subtraction. 



^ 1. BeducHoh. 

( -I T>ftf 2. Higher Terms, 
1 3. Lower Terms, 
y 4. Lowest Terms, 
2. Principle. 

, 3. Rules, 1, 2. 

210. Rule. 

212. Rule. 

^ 1. Common Detwrni- 
nator. 
2. Least Common De- 
< [^ nominator. 

2. Principles, 1, 2. 
, 8. Rule (1) ; I, U. (2.) 

1. Principle. 
Rule, I, II. 



214. 



1. Defs.'< 



1*- 

(2. 

il. Principle. 
2. Rule, I, II. 



/ 



S 227. Principles, 1, 3. » Bide 1, 71(1). 
9. Mm/nPLiCATiON. \ ^^ principle. SBvUIM (3). 

lO.Drvxa.0.. 1 ^ S^S: S ^'^ ^' ^' ^^ 

11, Relation of Numbers. Principle. {^^^*^ 




oaAz, xnsscissa. 

24:7. 1- It a unit be divided into 10 eqnul parte, what 
is each part called P What are 2 parts ? 3 parts ? 4 parts ? 
3. What is the fractional unit? 

3. If 1 tenth of a unit be divided into 10 equal parts, 
what is each part called ? What are 3 parts ? 4 parts ? 
5paria? 7 parts? 12 parts? 25 parts? 

4. What is ,1^ of -^P -ftof^V? AoftV? iVof^S? 

5. If a unit be divided into 100 equal parte, or each 
tenth into 10 equal parts, what are the parts called? 
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6. What part of 1 tenth is 1 hundredth ? How many 
hundredths in 1 tenth ? 

7. If 1 hundredth of a unit be divided into 10 equal 
parts, what is each part called? What "are 3 parts? 
What are 8 parts ? 9 parts ? 15 parts ? 

8. What is -^ of ,1^ of ^i^? V(rof^? ^^of^^? 

9. If a unit be divided into 1000 equal parts, or each 
hundredth into 10 equal parts, what are the parts called? 
What are 12 parts ? 26 parts ? 42 parts ? 

10. What part of 1 hundredth is 1 thousandth ? How 
many 1 thousandths is 1 hundredth ? 

NOTATIOI^ AND IfUMEEATIOK 

248. A Decimal Fraction is one or more of the 
decimal divisions of a unit. Thus, ^, ^, yfg-, -fMrr^ ^tc., 
are decimal fractions. 

Decimal Fractions are commonly called Decimals,* (16.) 

249. Decimals are like other Fractions, except that 
their denominators increase and decrease by the uniform 
scale of 10. The fractional units are, therefore, always 
tenths, hundredths, thousands, etc. 

250. The Decimal Sign ( . ), called the decimal 
point, is used to distinguish a decimal from an integer, 
and must always be placed before the numerator of the 
decimal. 

* The tenns fraction and decimal will hereafter be used to dis- 
tinguish the common from the decimal /<>rm of expression. Thus, 
i ®^ tVttj ^^^ -75, are two formes. of expressing the same thing. For 
convenience we shaU call the first form a fractiorij and the other 
a decimal. 
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251. The position of the decimal sign indicates the 
denominator^ and determines the value of the decimal 
expression. Thus, 

-^ is expressed .7. -^^ is expressed .126. 

ftAr " " .36. 



Tinr 



142B ii Ci AJL^K 

10000 .14^0. 

253. The Denominator of a decimal fraction is 
always 10, 100, 1000, etc., or 1 with as many ciphers 
annexed as there are figures in the given decimal. Thus, 
.4 = ^; .09 = y^; .007 = y^, etc. 

253. The Numerator of a decimal fraction when 
expressed alone, must have as many decimal places as 
there are ciphers in the denominator. Thus, -^ = .8 ; 
iW = -12; 3^^=. 125, etc. 

If the numerator does not contain as many figures as there are 
ciphers in the denominator, prefix ciphers until the number of 
places is equal to the number of ciphers in the denominator, and 
prefix the decimal point. Thus, yj^ = .07 ; yAit = -^9, etc. 

254. Decimal fractions may be written in two ways ; 
either as other fractions, the denominator being expressed, 
or, in decimal notation, the denominator being omitted. 
Thus, 

■^y or .5 is read 5 tenths and is ^ of 5 units. 

T^, ^^05 '' 5 hundredths, " ^"Stenths. ^ 
y^, ".005 " 5 thousandths, " -^"5 hundredths. 

255. The value of any decimal figure is always ^ of 
the value of the same figure in the next place to the left. 

256. When an integer and decimal are written to- 
gether, the expression is a Mixed Numier (195). Thus, 
7.12 and 26.134 are mixed numbers. 

257. The relation of decimals and integers to each 
other is cleai'lj shown by the follomiig^ 
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l|^|i|| .|1|-s|i1 
§ss§gl§lsg§ls§ig§ 

987654321.33456789 

Imteoebb. Deciualb. 

The namber ia read 987 million 654 thousand 331, and 
23 million 456 thousand 789 kundred-miUionfhs. 
A deciiUEd takes the name of its right-hand order. 

258. In decimals, as in integers, make the order of 
UTiils the starting-point of notation and of numeration, 
extending the scale to the left of the units' place in 
writing integers, and to the riyhl of the nnite' place in 
writing decimals. 

The first order to the left of units is tens, and the first order to 
the right of units is tentlia ; the second order to the left of units is 
kuadredg, and the second order to the right ia /mndredths; the 
third order to the left is tkoumndg, and the third order to the right 
is thouaajiMha, and so on, the integers on the left, and the deeiifuiit 
on the right, eqaaJlj distant from the units' place, correspouding 

259. Hence, both in integers and in decimals, the 
value of any figure is determined by the position of that 
figure, and is always ten times the value of the same figure 
in the next lower order, or 1 tentlt the value of the same 
figure in the next higher order. Hence, 

260. In writing decimals, vacant orders must be filled 
mii ciphers. (36, 2.) 
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Dictation exercises, both oral and written^ slionld be given, nntil 
the pupil can wrUe and read decimals with rapidity and correctness. 
Oral, thus, Qt^«. ** The denominator of a fraction is 100, the nu- 
merator 7 J what will express the decimal ? " The prompt response 
should be, ''Point, naughty seven, read, seven-hundredths" (.07). 
Q^es, " The denominator is 1000, the numerator 35." Ana. "Point, 
naughty three, five, read thirty-five tJtoumndths" (.036), etc. 

Also the converse ; thus, Ques. " Point, naught, eight ; what will 
express the fraction ? " An», " The numerator is eight, the denom- 
inator oTie hundred, and the fraction is eight-hundredtha" (xSrr)* 
Q^es, *' Point, naught, one, five ? " Ans. " The numerator is fifteen, 
the denominator is one thousand, and the fraction fifteen-thou- 
sandths " (xMr^)' ®*<5. 



WRITTEN BXEBCI8ES. 



261. Express in the form of a firaction, 



1. 
2. 



.12. 
.16. 



3. 

4. 



.138. 
.003. 



Express decimally, 



9. 
10. 



2S_ 

Tinr* 

20 6 
10 00* 



11. 
12. 



nrW" 



5. 
6. 

13. 
14. 



.2162. 
.0066. 

ido5o* 



7. 
8. 

15. 
16. 



.14036. 
.00036, 

loVoo* 

148 
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262. Prefixing a cipher to a decimal multiplies the 
denominator by 10, and hence divides the decimal by 10 
(200, 2). Thus, .5 = V^ ; .05 = TJ^ ; .005 = y^ ; or, 
.6 -^ 10 = ,06 ; .05 -5- 10 = .005, etc. 

263. Rejecting a cipher from the left of a decimal 
divides the denominator by 10, and hence multiplies the 
decimal by 10 (200, 1). Thus, .007 = ^1^; .07 
= ^; .7=^3;^; or, .007 x 10 = .07; .07 x 10 = .7. 

264. Annexing a cipher to a decimal multiplies both 
numerator and denominator by 10, and hence reduces the 
fraction to higher terms (200, 3). Thus, .3 = -j^; 

.30 = ^;.300=VWAr- 
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265. Rejecting a cipher from the right of a decimal 
divides both numerator and denominator by 10, and hence 
reduces to lower terms (200, 3). Thus, ^yW = -600; 
3iyt=.60; VV = .6. 

From the foregoing explanations are deduced the fol- 
lowing 

266. Peinciples. — 1. Decimals are governed by the 
same laws of notation as integers. Hence, 

2. T/ie value of any decimal figure depends upon the 
place it occupies at the right of the decimal sign. (258«) 

3. Every removal of a decimal figure one place to the 
right diminishes its value tenfold. (262.) 

4. Every removal of a decimal figure one place to the left 
increases its value tenfold. (263.) 

5. Ciphers may be annexed or rejected at the right of 
any decimal, without changing its value. (264, 265.) 

WRITTEN EXEItCiaES. 

267. Express in figures and decimally; 

1. Seventy-five thousandths, yj^ = .075. 

6. 22 ten-thousandths, 

7. 245 ten-thousandths. 
8. 1042 hundred-thousandths. 
9. 14605 millionths. 



2. Fifteen hundredths. 

3. Seven thousandths. 

4. Fifty-three thousandths. 

5. Nine ten-thousandths. 



10. Wft- 



12. iWW- 

13. 1273ijftr. 



1^' loWod- 

15. 84yJ^. 



16. i^AftWr. 

17. eoy^jyvir. 



Rule. — ^I. Write the numerator of the decimal as if an 
integer, writing ciphers in the place of vacant orders to 
give each significant figure its proper value, and place the 
decimal point be/ore tenths. 
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II. Bead the decimal as if an integer, and give it the 
name of its right-hand order. 

In like manner express decimally the following frac- 
tions and mixed numbers : 



18. 596 thousandths. 

19. 625 ten-thousandths. 

20. 12 ten thousandths. 



21. 74 mjllionths. 

22. 105 ten-millionths. 

23. 99010 billionths. 



24. Four hundred thirty-seven thousand five hundred 
and 49 milHonths. 

25. Three million forty thousand and 12 ten-millionths. 

26. Six hundred and 24 hundred-million ths. 

27. Four hundred ninety-five million seven hundred 
five thousand and 43075 ten-millionths. 

28. Four million seven hundred thirty-fivfi thousand 
and 903624 one hundred-milUonths. 



29. 


1 7 

1 0- 






33. 


^05^. 


.SO 


16S 






34. 


68^ 


SSoo* 


tJ\Jm 


10 00 0* 


31. 


1000000* 






35. 


W5TTWWb. 


32. 


16104 

10000000* 






36. 


300^,VoWoo* 


Copy and read the following decimals and mixed num- 


bers : 












37. 


.705. 


45. 


18.0031. 


53. 


.00078. 


38. 


.0023. 


46. 


6.306. 


54. 


.3050040. 


39. 


.3607. 


47. 


49.0703. 


55. 


.0003006. 


40. 


.00705. 


48. 


10.0064. 


56. 


42.0637. 


41. 


.400564. 


49. 


22.09042. 


57. 


108.0094. 


42. 


.000256. * 


50. 


1.10106. 


58. 


230.40685. 


43. 


.0010275. 


51. 


14.00370. 


59. 


30.26002015. 


44 


.0000407. 


52. 


70, 


OOOftS- 


\ ^^ 


. ^.^fc^V^'^'^^SS.. 
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DECIMAL OUEEEiS^OY. 

268. Currency is coin^ bank-bills^ treasury notes^ 
etc., employed in trade and commerce^ 

269. A Decimal Currency is a currency whose 
denominations increase and decrease by the decimal scale. 

270« The Ijegal Currency of the United States is 
a decimal currency, and is sometimes . called Federal 
Money. 

Table. 

10 mills (m.) make 1 cent. c. or d. 

10 cents " 1 dime. d. 

10 dimes or 100 cents " 1 dollar. $. 

10 dollars " 1 eagle. E. 

271. Since the dollar is the unit of United States 
Money, dimes, cents, and mills are respectiyely tenths, 
hundredths, and thousandths of the unit. 

272. Dollars should be written as integers, with the 
sign ( $ ), prefixed ; and dimes, cents, and mills, as dect- 
mats, with the decimal point at their left, or before tenths. 
Thus, 7 dollars 3 dimes 4 cents 5 mills, are written $7,345. 

273. The denominations eagles and dimes are not re- 
garded in business operations, eagles being tens of dollars, 
and dimes tens of cents. Thus, $34.27 is read 34 dollars 
27 cents, instead of 3 eagles 4 dollars 2 dimes 7 cents. 

274. Since the two places of dimes and cents, or of 
tenths and hundredths are appropriated to cents, when the 
number of cents is less than 10, write a cipher in the 

p/ave of ^en^As. Thus, 9 cents are wx\t\«i^ %.^^. V^l^*^ 
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275. The half-cent may be written, either as a frac- 
tion (^), or as 5 mills. Thus, thirty-seven and a half 
cents are written I.37J, or 1.375. 

276. Cents are often written as fractions of a dollar. 
Thus, $9.28 may be also written i9.^. 

277. In business transactions, if the mills in the final 
result are 5 or more than 5, they are considered a cent, if 
less than 5, they are not regarded. Thus, $5,197, would 
be called $5.20, and $3,164 would be called $3.16. 

278. Principles. — 1. Decimal currency is expressed 
according to the decimal system of notation. 

2. All the operations in Decimal Currency are tlie same 
as the corresponding operations in Decimals. 

EEDUOTIQ]^ OF DECIMALS. 

279. To reduce decimals to units of lower or 
higher orders. 

OMAIi EXERCISES, 

1. How many tenths in 2 units ? In 5 units ? 

2. How many tenths in 20 hundredths ? In .40 ? 

3. How many hundredths in 2 units ? In 4 units ? 

4. How many hundredths in 200 thousandths ? 

5. How many hundredths in 5 tenths ? In .6 ? .7 ? .8 ? 

6. How many thousandths in .06 ? In .25 ? .48 ? .75 ? 

7. How many hundredths in .150? In .260? In .2500? 

8. In 400 thousandths how many hundredths ? Tenths ? 

9. How many tenths of a dollar in $6 ? Hundredths ? 

10. Change 4 dollars 50 cents to cents. To mills. 

11. How many dollars are 300 cents ? 540 cents ? 

12. How many cents are 2600 mi\fe? "OoSW^I 
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13. What is the decimal expression for 5 cents ? 
Ans. Sign, point, naiLght, five ; readfi/oe hundredths ($.05). 

14. Express decimally 7 cents ; 9 cents ; 16 cents. 

15. Express decimally 7 mills ; 5 cents 6 mills. 

16. Express decimally 2 dollars 45 cents and 6 mills. 

Atm. 8ign^ two, point, four, fime, six ; read, two and four hundred 
fifty-six thousandths dollars ($2,456). 

17. What is the decimal expression for 84 cents 5 mills ? 

18. Change .3 to hundredths ; to thousandths. 

19. Change. .4 and .05 to thousandths ; .07 and .016. 

20. Change .5, .08, and .023 to equivalent decimals, 
having a common denominator of 1000. Also, .14, .009, 
and .6. .7, .007, and .091. 

21. Reduce .7, .150 and .600, to equivalent decimals, 
having the least common denominator. Also, .50, .250, 
and .1700. .43, .006, and .0214. 

2iSO. From the foregoing it appears, 

1. That dollars may be reduced to cents by annexing 
two ciphers ; and to mills, by annexing three ciphers. 

Omit the sign $ and write cts.GT m. after the result. 

2. That cents may be reduced to mills by annexing one 
cipher. 

3. That cents may be reduced to dollars by pointing 
off two figures from the right ; and mills to dollars, by 
pointing off ^Aree figures from the right, and prefixing 
the sign ($). 

4. That mills may be reduced to cents by pointing off 
one figure from the right. 

5. That two or more decimals are reduced to a common 
denominator by annexing or rejecting ciphers at the right 

an^j'J tbo decimal places of each, are eojvxal. 
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WMITTJEN JEXjEMCJSJES, 

281. Eednce 



1. $85 to cents. (280,1.) 

2. $615 to cents. 

3. $24.06 to cents. 

4. $9,206 to mills. 

Change 

9. 486 cts. to dollars. (280, 3.) 

10. 32462 cents to dollars. 

11. 40327 mills to dollars. 



5. $57 to mills. 

6. 86 cents to mills. (280,2.) 

7. $.763 to mills. 

8. $.47J to mills. 



12. 846 mills to cents. 

13. 50000 mills to dollars, 

14. 61040 cents to dollars. 



15. Eednce .7, .05, and .304, each to hundred-thou- 
sandths. (280, 5.) 

16. Eeduce 2.5, .107, and'. 0008, eaoh to ten- thousandths. 

17. Change 4, 2.17, .136, and .0408 to equivalent deci- 
mals having a common denominator. 

18. Eeduce 9 tenths, 24 thousandths, 109 hundred- 
thousandths, and 47 millionths to equivalent decimals 
having the least common denominator. Also, 

' 19. 100.03, 41.0034, .475, .0753, and 6.00044. 
20. .84003, 120.4, 5.00031, and 15.240007. 

282* To reduce a decimal to a fraction. 

ORATj BXEMCI8E8, 

1. How many halves in -jSjj^ ? In -^ ? In -f^^ ? 

2. How many fifths in tA^? In^? 3^? .6? 

3. How many fourths in VW ? In .50? In .75? 

4. How many twentieths in -^ ? In -^ ? In .20 ? 

5. In .50 how many halves ? Eouxtti^^. ^<5Vi&L^'\ 
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WJRITTJEK EXJEBCI8JES. 

283* 1. Change .375 to an equivalent fraction. 

OPEBATiON. Analysis. — The numerator is 375, the de- 

3 7 5 :3z rMP =. 4 nominator 1000, and the decimal expressed 
•nrtnr t as a fraction is T«\^8^=f. Hence .375= f. 

Change to equivalent fractions. 



2. .16. 

3. .125. 

4. .625. 



0. T»<0. 

6. 1.375. 

7. 1.655. 



8. .024. 

9. .5625. 
10. .3125. 



11. t.875. 

12. .0008. 

13. .9375. 



EuLE. — Omit the decimal point, supply the proper de- 
nominator, and then reduce the fraction to its lowest terms. 

14. Reduce .13^ to an equivalent fraction. 
,^, 13J 40 2 

OPEBATION.-.13l=j^ = 3^ = jg. 

Eeduce to fractions in their lowest terms, 



15. |.37f 

16. $.62f 

17. $.08^. 



18. .06f 

19. .58^. 

20. .931. 



21. |.33f 

22. 1.66-1. 

23. |.16|. 



Express by an integer and a fraction, 



27. $15.4. 

28. $36.75. 



29. 19.625. 

30. $27,375. 



31. 24.26|. 

32. 84.054. 



24. .1944f. 

25. .444^. 

26. .0008^. 

33. 38.41|. 

34. 104.00f 



S84. To reduce a fraction to a decimaL 



OBAI, EXERCISES, 



1. How many tenths in |^? How many hundredths? 
how many thousandtlis ? 

2. How many tenths in ^ ? Hundredths in f ? In f ? 
3. How many hundredths m -^^ ? ^^ ^ ^ ^^ "#j ? 
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OPERATION. 



WMITTT!N EX EMCISB8. 

285» 1. Bednce | to an eqniyalent decimal. 

Analysis. — Annex the same 
number of ciphers to both terms 
of the fraction and divide the re- 
sulting terms by 8, the significant figure of the denominator, to 
obtain the decimal denominator 1000. Then change to the decimal 
form, (253.) 

2. Eeduce yIt to an equiyalent decimal. 

OPERATION. Analysis. — Since yf^ = 

125)2.000 Tlhr of 2 units, and 2 units 

TTZ ^ equal 2000 thousandths, yj^ 

.016 Or, ^jf 2000 thousandths is 16 

TH = TlWTr = TMo = .016 thmsandihs, OT .m. 
Seduce to equivalent decimals : 



3. 
4. 






5. 
6. 



is* 

If 



7. 
8. 



800* 



9. 
10. 



tIt- 



Bulb. — I. Annex ciphers to the numerator and divide 
by the denominator. 

II. Point off as many decimal places in the result as 
there are ciphers annexed. 

The sign + is sometimes placed after the result to indicate that 
there is still a remainder. Thus, } = .666 + , or .666|. 

Beduce to five decimal places : 

11.' f i 12. ^. i 13. a. I 14. 

Reduce to equivalent decimals. 






15. 



■AXr 

T60' 



16. ^. t 18. 



^ *• 3S0* 



ie*oo' 



19. i of f 

20. ^ of il. 



21. I of $2f 

22. I2i X tIt- 



Change to the decimal form : 



23. 101|. 25. 11^. 

24. $225i. I 26. 8.6f 



27. 1.93^. I oq 311 . 6^ 

28. %4.^^A "^ ^^ 
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ADDITIOI^. 

OnAIi EXERCISES. 

286. 1. What is the sum of ^ and ^ ? .6 and A ? 

2. What is the sum of ^Sis^and ^i^^^ ? .11 and .15 ? 

3. What is the sum of .12 and .20 ? .15 and .25 ? 

4. Find the sum of 6 mills and 9 mills. .008 and .021. 

5. What is the sum of .4 and .09 ? Of .04 and .009 ? 

How many decimal figures in the sum of te^vths and temths f Of 
tenths and hundredtlis f Of hundredths and thatimndths f Of tenths 
and thousandths f In adding several decimals, each having a dif- 
ferent number of decimal places, how many places wiU there be 
in the sum ? 

287* Since decimals and integers increase and decrease 
uniformly by the scale of 10, decimals expressing like 
parts of a unit may be added, subtracted^ multiplied^ and 
divided in the same manner as integers. 

The pupil should obtain and express all results in decimal form. 

WRITTEN EXERCISES, 

388. 1. Find the sum of 12.07, 326.2086, .768, and 1.9. 

OPEBATION. AiifALYBis. — Write the numbers so that units 

12.0700 o^ ^^ same order stand in the same column. 
Q 2 g 2 8 6 After reducing the decimals to a common de- 



.7680 



nominator by annexing ciphers (280, *5), or 
supposing them to be annexed, add as in inte- 
1.9000 gers, placing the decimal point before tenths in 
340.9466 thesum. 
In like manner find the sum 

2. Of .375, .24, .536, .0437, .50039, and .008236. 

3. Of 405.327, 64.03, .84673, 121.8, and 7.00327. 
4. Of $18.19, 1142.095, $.964, ^X%\ ^\%f^.%^. 
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Rule. — ^I. Write the numbers so that units of the same 
order stand in the same column and the decimal points in 
the sams vertical line. 

II. Add as in addition of integers, and place the ded- 
nial point before the order of tenths in the sum. 

6. What is the sum af 37 thousandths, 54 ten-thou- 
sandths, 407 hundred-thousandths, and 12345 millionths? 

6. Find the sum of 45 units, 25 tenths, 360 hundredths, 
75 thousandths, 52 ten-thousandths, and 406 millionths. 

Find the sum 

7. Of |25f, $81.09, |16|, |.87i, 1150^, and ^. 

8. Of 103.601, 6.0^, .37012, and 40.0034^. 

9. Of 24.6J, 47.32-^, 5.3784|, and 2:64878f . 

10. Of 61.843 a<5res, 8^^ acres, 21.04 acres, 15^^ acres, 
and 3f acres. 

11. Bought a ton of coal for I7|, a barrel of sugar for 
128^^, a chest of tea for $23.08, and a barrel of flour for 
$10.87^. What was the cost of all ? 

In the reduction of each fraction, carry the decimal to at least 
five places, to insure accuracy in ihefouj'th. 

12. Find the sum of ^, f, ff , ^, and ^, in deci- 
mals, correct to the fourth place. 

13. A man bought a farm for $6736.75, which was 
$325| less than he sold it for. What did he sell it for ? 

14. How many rods of fence will enclose a field, the 
sides of which are respectively 34.72 rods, 48^ rods, 
152.17 rods, 95| rods, and 56| rods ? 

15. Paid for building a house $3450.75, for painting 
the same $518f , for furniture $1204.371, and for carpets 
$810^. What was the cost of ttie ^\vo\^'i 



/ 



158 DECIUALS. 

SUBTEAOTIOI^. 

OMAJL JEXEMCJSJE8. 

289, 1. From ^ take ^. From .9 take .7, 
2. From -^ take -^^. From .36 take .12. 

' 3. From y^^ take y^. From .028 take .010. 

4. From 3^5- take ^, From 45 cents take 20 cents. 

5. Find the difference between | and ^^. ^ and .25. 

6. Find the value of VV — .3 ; of .5 — i ; .65 — .5. 

7. Find the valae of l| — 30 cents ; 80 cents — 1.6. 

How many decimal places m the remainder, if there are three in 
tlie minuend and one in the subtrahend ? If ttoo in the minuend 
tjid. four in the subtrahend? If none in the minuend and three in 
the subtrahend ? 

WBITTEX EXERCISES. 

290. 1. From 3.16 subtract .2453. 

OPEBATiON. ANAiiYSis. — Write the given numbers as in Addi- 

3.1600 tion, the subtrahend under the minuend, reducing 

"y A" *\ ^^^ decimals to a common denominator, by annexing 

— '- ciphers (280, 5), or supposing them to be annexed, 

2.9147 and then subtract as in integers. 

2. From 324.07 take 70.20681. 

3. From $1034 take 1500.94. 

EuLE. — I. Write the subtrahend under the minuend, so 
that units of the same order stand in the same column. 

II. Subtract as in subtraction of integers, and place the 
decimal point before the orders of tenths in the remainder. 

Find the difference, decimally, between 

4. |16i and $43^. 6. 1143^ and $304.96. 



^. 1.0066 and ,630i82. 



1. % aii^ .^^^^^. 



MULTIPLICATION. 
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8. 10.0402 and 26 millionths. 

9. 115 and 115 tenths. 

10. 5 and 125 ten-millionths. 

11. $.875 and $|. 

12. $iiand*.75. 

13. 7.005 and. 7005. 



14. .93^^^ and 1.169|. 

15. IJ and 1876 milUonths. 

16. $200 and $70||. 

17. .4 and .04J. 

18. a and ^. 

19. .1^ and .Olf 



20. A speculator having 7346 acres of land, sold at dif- 
ferent times 364| acres, 1235.125 acres, 2700| acres, and 
850.65 acres. How much had he left ? 

21. A man bought an overcoat for |36f , a sack for $18f , 
and pants for 18.12^, and gave in payment one fifty, and 
two ten-dollar bills. What change should he receive? 

Find the decimal value 

22. Of *350 - $38i + $100^. 

23. Of (2i - li) + (.9 - A). 

24. Of (.37i + i + 4.2) - (2 X .68f ). 

25. Of $250 - (1170^ - I14i) + $H. 

26. Of ($48,^^^ + *-97) -{H + ^-62^ + H). 



( 
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291. 1 

2. What 

3. What 
4 What 

5. What 

6. What 

7. What 

8. What 

9. What 



OJRAZ EXEBC18BS, 

What is 5 times ^^ ? 6 times . 3 ? 4 times .5 ? 
is 7 times -j^ ? 5 times .08 ? 6 times .09 ? 
is^x3? 3x.7? 4x.6? .5x7? 
is^x5? 5X.04? .05x7? •8x.06? 
is^xA? .4x.3? .8x.7? .6X.9? 
is^xVV? .5X.05? .12X.6? .7x.ll? 
isi*irXT*7r? .03x.07? .15x.06? 
is 8 times 1.6 ? 7 times yf^ of a dollar ? 
is8x.6? 8X.05? Sx.^^^'i '^x.^^^'^ 
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How many decimal places in the product of units multiplied by 
tenths? Tenths by tenths f Tenths by hundredths? Hundredths 
by hundredths ? 

If there are two decimal figures in the multiplicand, and two in 
the multiplier, how many are there in the product? If three in the 
multiplicand and one in the multiplier ? How many decimal places 
are there always in the product ? 

293» Principle. — The number of decimal places in 
any product is equal to the decimal places in both factors. 

WRITTEN JSXJEBCIShWS. 

393. 1. Multiply .64 by .8. 

Analysis. — Multiply as in fractions. (232.) 
Thus, .64x.8 = 3«^xA = 3%y\y = .512. Or, 

Multiply as in integers, and since hundredth's m.vl' 
tiplied by tenths produces thxmsandthSy the product 
must contain three decimal places. (Pbin.) 

Multiply 

4. 7.25 by .00012. 

5. 1506^ by .048f 



OPERATION. 
.64 

.8 



.512 

Multiply 

2. 1.245 by .27. 

3. .4056 by 35.05. 

Rule. — Multiply as in multiplication of integers, and 
from the right of the product point off as many figures for 
decimals as there are decimal places in both factors, 

1. If there are not as many figures in the product as there are 
decimals in both factors, supply the deficiency by prefixing ciphers. 

2. To multiply by 10, 100, 1000, etc., remove the decimal point in 
the multiplicand as many places toward the right as there are ciphers 
in the multiplier. (266, 4.) 

Multiply and express the product decimally : 



6. 1324^ by .324. 

7. $175.64 by .205. 

8. 5.728 by 100. 
9. .6207 by 1000. 



10. 5^ hundredths by 25. 

11. 26000 by 26 thousandths. 

12. 84 tenths by 244 hundredths. 

13. 1\ tenttia b^ .06^ 



\. 
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Find the value 

14. Of 3.126 X .046 x .3. 

15. Of 9| X .07i X 10. 

16. Of 18.75 X 1.001 xf 

17. Of .25 of 3^^ X .04^. 



18. Of 327i X .9 X 4i. 

19. Of 18.56 X .06i X 100. 

20. Of 18^?^ X .0062| X 1000. 

21. Of .01 of i X 100 X .08f 



22. Bought 156 pounds of cheese at |.12^|^ a pound, 327 
potinds of coffee at |.26f a pound, and 17 barrels of apples 
at $2.87^ a barrel. What was the cost of the whole ? 

23. If an acre of land produce 127.25 bushels of pota- 
toes, how many bushels will 4.375 acres produce ? 

What is the value 

24. Of 170 barrels of apples, at $2| a barrel ? 

25. Of 100 cords of wood, at $4.38 a cord ? 

26. Of 204^ acres of land, at $72^ an acre ? 

27. Of 580^ pounds of sugar, at 9 J cents a pound? 

28. Of 126 mules, at $97f each ? 

29. What is the cost of 3f bales of cloth, each bale con- 
taining 36.75 yards, at $.85 a yard? 

30. A farmer sold 300 bushels of oats at $.45 a bushel, 
16f cords of wood at 13^ a cord. He received in payment 
125 pounds of sugar at $.12^ a pound, 36 pounds of tea 
at $J a pound, 6 barrels of flour at $8.3 7^ a barrel, and 
the remainder in cash. How much cash did he receive ? 

Complete the following equations : 

31. $450.75 — $2^ X 3.24 + $18^ = ? 

32. ($200 - $125i) X (f + 2.5) = ? 

33. (3.0065 X .304) + (40^^ x 10) = ? 

34. (.00493 X 1000) x (1 — i + .025) = ? 

35. (4 — .00036 + .316) — (.75 + 3^ — 1|) = ? 

36. (^ X .08} + .03685 x t) x 100 = ? 
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DITISIOIf. 

OMAIs EXERCI8BS. 

294. 1. What is i of A? iof^? iof^^? 

2. What is i of .8 ? | of .42 ? \ of .072 ? 

3. Divide .8 by 4 ; .56 by 7 ; .120 by 10 ; .0048 by 12. 

4. Diyide i* by 3^. ^ by tVV- 

5. Divide 4.8 by 6. 

Akaltsis. — 4.8 equals 48 tenths, and ^ of 48 tenths is 8 tenths, or .8 

6. Divide .48 by 6 ; .48 by .06 ; .048 by .006. 

7. Divide A ty 1^ (.6 -7- .12) ; 7.5 by 2.5. 

8. Multiply lAr ^y A (-^ x .9). Divide .72 by .9. 

9. Multiply yfir ^y liir (-08 x .09). Divide .0072 by .09. 

10. The product of two factors is .096, one of which is 
^ ; what is the other? 

How many decimal places in the quotient when tenths are divided 
by units? Tenths by tenths? Hundredtfis by tenths? Humsandths 
hj hundredths? 

If there are two decimal figures in the divisor and three in the 
dividend, how many are there in the quotient? If three in the di- 
visor, and three in the dividend ? If none in the divisor and three in 
the dividend? If two in the divisor and none in the dividend? 

295. Principles. — 1. The dividend must contain at 
least as many decimal places as the divisor lefore division 
is possible. 

2. Since the dividend is the product of the divisor and 
quotient, it contains as many decimal places as both divisor 
and quotient Hence, 

3. The quotient must contain as many decimal places as 
the number of decimal places in the dividend exceeds those 
in the divisor. 



} 
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WRITTEN JEXEJRCI8 E8, 

296. 1. Divide .952 by .7. 

OPERATION. Analysis. — Divide as in fractions. (238.) Thus, 
.7 ). 952 .952-^.7=jy^-^^=A«AxJ^=^=1.36. Or, 

^ „ Divide as in integers, and since the dividend con- 

tains three decimal placeis, and the divisor one, the 
quotient must have two decimal places. (Prin. 3.) 



Diyide 

2. 81.6 by 3.6. 

3. 675 by .15. 
4 .952 by 4.76. 



Divide 

5. $41.25 by 33. 

6. 1518.70 by 11425. 

7. 345.15 by .075. 



Rule. — Divide as in division of integers, and from the 
right of the quot'''ent point off as many figures as the deci- 
mal places in the dividend exceed those in the divisor. 

1. If the number of figures in the quotient be less than the excess 
of the decimal places in the dividend over those in the divisor, the 
deficiency must be supplied hy prefixing ciphers. 

2. If there be a remainder after dividing the dividend, annex 
ciphers, and continue the division : the ciphers annexed are deci- 
mals of the dividend. 

3. In most business transactions, the division is considered suf- 
ficiently exact when the quotient is carried to 4 decimal places, 
unless great accuracy is required. 

4. To divide by 10, 100, 1000, etc., remove the decimal point in 
the dividend as many places to the left as t?iere are ciphers in the 
divisor. (266, 3.) 

8. Divide 88.476 by 1.2 ; by 3.6 ; by .01^ ; by 1.04 

9. Divide 156.05 by .59 ; $408.37^ by 27. 

10. Divide 16.45 by $.45 ; $52 by $.65 ; 293.75 by 451- 

11. Divide .0026 by .003 ; 3 by .450 ; 75 by 1000. 

12. What is the quotient of 75.15208 divided by 24? 
by .24? by .024? by .0024? by .00024? 

13. Divide $3875 by* 10 ; by 100 ; by 1000 ; by 10000. 
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What is the value of 



14. 645.5-7-1000. 

15. $1000-T-$.02. 

16. $56~..007. 

17. 1.904-f-4.76. 



22. 127-^37^. 

23. .001-^100. 

24. 100-h.OOl. 

25. $48i-^$f 



18. 3-^18i. 

19. 4.2-i-31J. 

20. 17i~1000. 

21. .73|-^100. 

26. Divide .24 by 72 ; | of .24 by -^ of .042. 

27. If 64 tons of iron cost $4816, how many tons can 
be bought for $1730.75 ? 

28. How many coats can be made from 32.4 yards of 
cloth, allowing 2.7 yards for each coat? 

29. At $287f each, how many horses can be bought for 
$4885.80 ? 

30. If 125 bushels of potatoes cost $82}, how many bar- 
rels, each containing 2^ bushels, can be bought for $224.40? 

31. If 3} cords of wood cost $11.37}, what will 20} 
cords cost? 

32. How much sugar can be bought for $46.75, if | of 
a hundred pounds cost $6| ? 

33. Gave lOf cords of wood, worth $4} a cord, for 7.74 
barrels of flour. What was the flour worth a barrel ? 

34. A man sold a horse for $125, and received in pay- 
ment 12} yards of cloth at $3} a yard, and the balance in 
tea at $.62}. How many pounds of tea did he receive ? 

Find the second member in each of the following equa- 
tions : 

35. Of (1.008 -T- 18 + 63T4000 x 100) — i = ? 

36. Of (714 — .714) -f. (.34 — .034 x .25 of 6) = ? 

37. Of (.48 -f- 800 X 10000 + 6.4 ^ .08) -^ .125 = ? 

38. Of 34 X .193 + 2.7 X .4} -^ (4.81 — f of 1.662) = ? 

39. Of ($262.90 ^ $.56) x .0084 + .02} x 100 = ? 

40. Of ($1260 X 3.49) -^ 110.47 - (1^50 -v |6,80) = ? 



CIBCULATINQ DECIMALS. 165 

CIEOULATING DECIMALS. 

297. 1. What are the prime factors of 10 ? Of 100.? 

2. Change to the decimal form i ; f ; i ; | ; yV* (286.) 

What are the prime factors of each of the denominators of these 
fractions? 
Are they the same as the prime factors of 10? 
Can these fractions be reduced to perfect decimals ? 

3. Change to the decimal form^ extending to four 
places, J; f ; i; A- 

Can these fractions be reduced to perfect decimals ? 
What are the prime factors of their denominators ? 

4. Change to the decimal form, extending to three 
places, i ; ^ ; A- 

Can these fractions be reduced to perfect decimals ? 

What are the prime factors of their denominators ? 

How do the decimals produced by these fractions differ from the 
decimals produced by the fractions in examples 2 and 3 ? 

What kind of decimals are all fractions equivalent to, that in 
their lowest terms have denominators containing the factors 2 or 5 ? 

5. What figure is constantly repeated in reducing to a 
decimal i? |? *? V^? 

6. If a decimal consists of 3 repeated indefinitely, what 
fraction is it equal to ? 

7. Is there any difference between \ and -J ? f and f ? 
landH? MandfUf? 

8. Is there any difference between ^ and |4? if 

andfH*? 

9. If the numerator is 4444, what must be its denom- 
inator so that the fraction may equal f ? 

To change a repeating decimal number to an exact fraction^ what 
Bgnres must he used in the denomin&toT *t 
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DEFINITIONS AND PEINCIPLES. 

398, A Finite Decimal is a perfect decimal, or 
one that terminates with the figures written ; as, .25, .375. 

399, A Circulating Decimal is a decimal in 
which a figure, or set of figures, is constantly repeated in 
the same order ; as .333+, .727272+. 

300. A Mepetend is the figure or set of figures, con- 
tinually repeated. 

The repetend is written but once, and when it consists of a single 
figure a point is placed over it ; when it consists of more than one 
figure, points are placed over the first, and over the last figure. Thus, 
the circulating decimal .66(1+ , and .297297 + , are written .6, and .297. 

301. A JPure Circulating Decimal is a deci- 
mal which commences with a repetend ; as .7, or .279. 

303. A Mixed Circulating Decimal is a deci- 
mal in which the repetend is preceded by one or more deci- 
mal places called \hQ finite part of the decimal ; as, .27, or 
.04648, in which .2 or .04 is called the finite part. 

303. The law for the formation of repetends will be 
apparent from the following : 



1. \ =.1111+ =.1. 

2. ^ =.01010+ =.61. 

3. -Jihr =.001001 + =.6oi. 

4. -yj^^.oooioooi + =.6ooi 



5. \ =.4444+ =.4. 

6. II =.2323+ =.23. 

7. m =.135135+ =.i35. 

8. J|lt=-1 7281 728+ =i728 



304. Principled — 1. Every fraction in its lowest 
terms, whose denominator contains no other prime factors 
than 2 or 5 is equivalent to a finite decimal. 

2. Every fraction in its lowest terms, whose denomina- 
tor contains other prime factors than % or b is equivalent 
Jo a circulating decimaL 
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3. Every fraction in its lowest terms, whose denmnina- 
tor contains % or b with other prime factors is equivalent 
to a mixed circulating decimal. 

4. Every pure circulating decimal is equal to a fraction 
whose numerator is the repetend, and whose denominator 
consists of as many 9^5 as there are places iti the repetend, 

WRITTEN EXEBCISES. 

305. To change a fraction to a finite or to a 
circulating: decimaL 

1. Change ^ to a finite decimal (S85.) 

2. Change to finite decimals,^ ; i; A; {i; ff; ^; 
and j^. (Pfiiif. 1.) 

3. Change to a pure circulating decimal ^. 

Opbbation.— ^ = 7.000000 -f- 27 = .259259 + = .259. (Prdst. 2.) 

4. Change to pure circulating decimals, 4 ^ i > A > if 5 
M; and A. 

5. Change to a mixed circulating decimal f . 
Operation.— f = 5.0000 h- 6 = .8333 + = .83. (Prin. 3.) 

6. Change to mixed circulating decimals A 5 A ? if 5 
ii ; and -^. 

7. Change to finite, or to circulating decimals the fol- 
lowing fractions : ^; I; vV; *i; if; A; ■^;^; 

and m. 

306. To change a pure circulating decimal to a 
fraction. 

1. Change .216 to a fraction. 
OPERATION. Analysis.— Since .OOl = ^ (303), 216 

• ^ A 2i g _8 ^® equal to fj}, wldcli reduced to its lowest 

^Ib — f^—ift- terms equals ^. 'awwife *m = -|,^, 
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)ha 


nge to fractions, 






2. 


.45. 


4. .297. 


6. 


.324. 


3. 


.66. 


5. .675. 


7. 


.4158. 



EuLE. — Write the figures of the repetendfor the numera- 
tor of a fractioriyand as many 9'5 as there are places in the 
repetendfor the denominator , and reduce to its lowest terms. 

In like manner change to fractions. 



8. .279. 10. .6435. 12. 

9. .32i. 11. .i067. 13. 

14. Eeduce 2.297 to an improper fraction. 

15. Keduee 12.081 to an improper fraction. 



.95121. 
.923076. 



307. To change a mixed circulating decimal to 
a fraction. 



1. Change .227 to a fraction. 

OPERATION, 

1st. .227 = -ft + ift?jr = TfiF 



Analysis. —Since 
the repetend is not 
15, but f J of A = 



r. ^ ol. ?v o« 7 ^H _ 2^5 _ 6 i?ft, write the finite 
Or 2a. .2 2 7=.2|-J = -^rr — qqq — 09 P*^ *^^ *^® repe- 

.22 7 given decimal 
Or 3d. 2 finite part 

-1^ = ^ 



.225 



tend each as frac- 
tions and add them, 
the reasons for 
which will appear 
more clearly in the 
second solution. 
Or, by an abbreviated method of reducing the fractions to a com- 
mon denominator, 2 x 99 = (3 x 100 — 2) ; hence, 3 x 100 + 27 — 3 
= 225 is the numerator of the equivalent common fraction. 

2. Change to fractions, .57 ; .048 ; .1004 ; .6472. 
S. Change to mixed iium\)QT^,n.^\Z, ^.^^\ n,m^. 
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EuLE. — Reduce the finite part and the repetend of the 
given decimal each to the form of a fraction. Then add 
them, and reduce to lowest term^. Or, 

From the given decimal subtract the finite part for a 
numerator, and for a denominator write as many ffs as 
there are figures in the repetend, with as many ciphers 
annexed as there are figures in the finite part 



Change to fractions, 



4. .04648. 

5. .7852. 



6. .9285714. 

7. .35i35. 



8. .0126. 

9. 5.27. 



To add, svbtract, multiply, or divide circulating decimals, reduce 
them to fractions, and then perform the required operation. 

For a fuller development of " Circulating Decimals " and '* Con- 
tinued Fractions/' see '* Robinson's Higher Arithmetic." 

SHOET METHODS. . 

OMAL EXERCISMS. 

308. 1. What part of $1 are 8| cents ? 16| cents ? 
12^ cents ? 25 cents ? 50 cents ? 

2. At 25 cents a pound, what cost 22 pounds of coffee ? 

AKALY8I& — Since 25 cents are $1, 22 pounds will cost 22 times 
$h <>' ♦V* equal to $5 J, or $5.50. Or, 

At $1 a pound, 22 pounds will cost $22, and at $} a pound, \ of 
$22, which is $5^, or $5.50. 

3. What is the cost of 80 pounds of beef at 12^ cents 
a pound ? At 16| cents ? At 20 cents ? At 25 cents ? 

4. At 33-J^ cents a can, what will be the cost of 25 cans 
of sweet corn ? Of 37 cans ? Of 54 cans ? Of 60 cans ? 

5. What is the cost of 160 pounds of sugar at 6^ cents 
a pound ? At 8J cents ? 10 cents ? 1^ ^«iv\;^*l 



170 DECIMALS. 

6. How many pounds of raisins, at 16f cents a pound, 
can be bought for $5 ? 

Analysis. — Since 16f cents are $J, $5 will buy as many pounds 
of raisins as $} is contained * times in $5, which are 30 times. 
Hence, etc. 

7. At $.50 a bushel, how many bushels of oats can be 
bought for $15 ? For$16|? For $25? 

8. At 12J cents a yard, how many yards of calico can 
I buy for 27 pounds of butter, at 33J cents a pound ? 

9. What is the cost of 40 pairs of shoes, at $1.25 a pair ? 

Analysis. — At $1 a pair, the cost would be $40 ; but since the 
price is |1 + $}, the whole cost is $40 +i of $40, or $50. Hence, etc. 

10. At $1.50 each, what is the cost of 48 chairs ? 

11. What is the cost of 60 yards of cloth, at $1.12J^ a 
yard? At$1.16f? At $1.25 ? At$1.33i? At $2.50? 

12. At $2.25 a pair, what is the cost of 12 pairs of 
shoes ? Of 16 pairs ? Of 18 pairs ? 20 pairs ? 25 pairs ? 

DEFINITIONS. 

309. Quantitpf in commercial transactions, is the 
amount of anything bought or sold, and is estimated by 
the number of times it contains the measuring unit. 

310. Price is the value in money of each measuring 
unit of any commodity. 

311. Co8t is the value of the entire quantity. 

312. An AliqtMt JPart, or JEven Fart, of a 

number is such a part as will exactly divide that number. 
Thus, 2, 2^, 3^, and 5, are aliquot parts of 10. 

An aUguot part may be either an integer or a mixed number, 
while a component factor must be an m\Ag«c. 
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Aliquot Pabts of One Dollak. 



5 cents = 


^ of 11. 


6i cents = 


^ of $1. 


10 cents 


^ of $1. 


8^ cents = 


^ of 11. 


20 cents = 


\ of $1. 


12^ cents = 


i of 11. 


25 cents — 


i of 11. 


16f cents — 


i of $1. 


60 cents — 


i of $1. 


334 cents _ 


i of 11. 



WMITTEK JSXJSBCI8JSS. 

313. To find the cost of a quantity when the 
price is an aliquot part of one dollar. 



1. What cost 951 bushels of oats^ at $.33^ a bushel ? 



OPERATION. 

3 )951 
317 



ANALY8i8.^At $1 a bushel, the cost would be $951 ; 
bat since the price is ^ of $1 a bushel, the cost is J 
of $951, which is $817. Or, the cost is | as many 
dollars as the^ are bushels, and ^=317. Hence, etc. 



2.' What cost 750 slates, at 33^ cents each ? At 25 cents ? 

3. At $.50 each, what cost 631 shad? 1250? 1605 ? 

EuLE. — Take such a fractional part of the given num- 
her or quantity as the price is of one dollar. 

4. What is the cost of 12 sacks of coffee, each sack con- 
taming 43 pounds, at 33^ cents a pound ? 

5. A merchant sold 5 pieces of prints, each containing 
28 yards, at 16-| cents per yard, 6 pieces of sheeting, each 
containing 34 yards, at 8^ cents per yard, and received in 
payment 41 bushels of oats at $.50 a bushel, and the bal- 
ance in money. How much money did he receive ? 
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6. At |1.12|^ a foot, what cost 324 feet of wire fence ? 

OPERATION. 

g \ Q 2 4 Analysis. — At $1 a foot, the cost would be $324 ; 

Af\K ^^* since thie cost is $1 + $|, the entire cost is 

^^•^ $324 + J of $324, which is $364.50. 
$364.5 

7. At $1.33J each, what will 642 steel shoyels cost? 

8. What cost 320 cloth caps, at $1.20 each ? 

314. To find the quantity when the cost is given, 
and the price is an aliquot part of one dollar. 

1. How many barrels, at $.50 each, can be bought for 
$213 ? 

OPERATION. Analysis.— Since $i will pay for 

$213 — $4 = 426 ^ barrel, $213 will pay for as many 

* ^ ^ barrels as $^ is contained times in 

Or, 213x2=426 $313, or 426 barrels. Op, since $1 

, will pay for 2 barrels, $213 will pay 

for 213 times 2, or 426 barrels. Hence, etc. 

2. How many baskets of pears can be bought for $318, 
at $.33^ each ? At $. 50 each ? 

3. How many pine-apples can be bought for $240, at 
16| cents each? At 20 cents ? At 25 cents ? 

EuLE. — Divide the cost by such a fraction as tvill express 
the price as an aliquot part of one dollar. 

4. How many pounds of cheese can be bought for $350, 
at 6 J cents a pound ? At 8| ? 10 cents ? 12^ cents ? 

5. How many cocoa-nuts, at $.25, can be bought for 
$150.75? 
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315. To find the cost when the quantity and the 
price of 100, or lOOO is given. 

1. What cost 564 cedar posts, at $12.25 for 100 posts? 

IST OPERATION. ANALYSIS.— At $12.25 a post, the cost 

12.25 would be $12.25 x 564 = $6909. But 

g g ^ since $12.25 is the price of 100 posts, 

$6909 is 100 times the cost. Hence di- 

1 )6909.00 yide by 100 (296, Note 4), and the 

$69.09 result is $69.09. Op. 

Since 564 is 5 and 64 hundredths 

2d operation. (5.04), if 1 hundred cost $12.25, 5.64 will 

$12.25 X 5.64 = $69.09 cost 5.64 times $12.25, or $69.09. 

If the price is by the thoTimnd, divide the product by 1000, or re- 
duce the quantity to thousands and decimals of a thousand before 
multiplying. 

2. What is the cost of 1684 pounds of beef, at $9.37^ a 
hundred pounds ? 

3. What cost 22840 railroad ties, at $174.55 a thousand ? 

4. How much is the freight on 4575 pounds of merchan- 
dise from New York to Baltimore, at $.98 for 100 pounds ? 

BuLE. — Multiply the price by tfie quantity reduced to 
hundreds and decimals of a hundred, or to thousands and 
decimals of a thousand, and point off in the product as in 
multiplication of decimals. 

In business transactions, the letter C is sometimes used for hun- 
dreds, and M for thousands, when the price is by the 100, or 1000. 

What is the cost, 

5. Of 536720 bricks, at $8.75 per M. ? 

6. Of 2108 feet of pine boards, at $3.1 2^ per C? 

7. Of 2700 pine-apples, at $16^ per 100 ? 

8. Of 875 feet of scantling, at $10^ per M.? 
ft Of 2160 ojsters, at $1.86 per l^^^i 
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10. Of 3080 fence pickets, at $5f per 1000 ? 

11. Of 28642 feet of timber, at lllf per M. ? 

12. Of 1480 pounds of maple sugar, at $12.37^ per 100 ? 

13. What is the value of 3700 cedar rails, at $5f per C. ? 

14. - What is the value of 12500 shingles, at $6| per M. ? 

15. Tind the cost of 527 feet of boards at $15^ per M., 
and of 972 feet of siding at $1.62^ per C. 

316. To find the cost, when the quantity and 
the price of a ton of 2000 pounds are given* 

1. What is the cost of a load of hay, weighing 2280 
pounds, at $18.50 a ton ? 

OPERATION. 

2)18.50 Analysis.— Since $18.50 is the cost of 2000, 

AQ e%K i of $18.50, or $9.25 is the cost of 1000 pounds ; 

' Q and 2280 pounds wiU cost 2.280 times $9.25, or 

^'^^ $21.11. 



$21.09 

2. At $4.75 a ton, what will a load of plaster weighing 
2806 pounds cost ? 

3. What is the freight on 21672 pounds of iron, at 
$2.80 a ton? 

EuLE. — Multiply one-half the price of a ton ty the wwm- 
her of thousands and decimals of a thousand in the given 
quantity y as in 315. 

4. What is the yalue of 150 sacks of guano, each sack 
containing 162^ pounds, at $51| a ton? 

5. Find the value of 6340 pounds of Lehigh coal, at 
$7iJ^ a ton, and 5080 pounds of soft coal at $6J a ton. 

6. At $26.44 a ton, what will be the cost of 1526 
pounds ot bone dust ? 
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LEDGEE ACCOUNTS. 

317. A Ledger is the principal booh of accounts 
kept by business men. Into it are transferred, in a con- 
densed form, all the items of the Journal^ or Day Boohy 
for conyenient reference and preserration. 

318. The debits (marked Dr.) are placed on the left, 
and the credits (marked Cr.) are placed on the right. 

319. The Balance of an Account is the differ- 
ence between the debit and credit sides. When this is 
settled, or paid, the account is said to be balanced. 

3!30. Find the balance of the following Ledger Ac- 
counts : 



(1.) 



(2.) 



Dr. 


Cr. 


Dr. 


Cr. 


$506.76 


$42.17 


$2371.67 


$4763.84 


194.32 


36.24 


571.84 


7061.39 


173.26 • 


8.42 


90.50 


8242.76 


71.32 


10.71 


2037.69 


364.96 


39.46 


94.30 


94.46 


410.31 


152.60 


347.16 


876.54 


5724.27 


71.78 


40.00 


679.81 


6317.66 


320.00 


12.94 


4930.71 


2431.27 


48.50 


271.19 


104.13 


163.55 


63.41 


500.50 


1987.67 


7063.21 


56.00 


11.44 


142.84 


451.09 


410.10 


81.92 


522.71 


200.00 


72.22 


10.10 


3114.60 


1807.36 


137.89 


107.09 


152.91 


768.72 


276.44 


207.16 


9328.42 


3024.27 
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AOOOUI^TS AI^D BILLS. 

3!31. An Account, in commercial transactions^ is a 
record of debits and credits. 

3!3!3. A Debtor is a person who owes another 
money, goods, or services. 

333. A Creditor is a person to whom money, goods, 
or serrices are due from another. 
. 334. A 3ill is a written statement of money paid, 
of goods sold or delivered, or of services rendered. It is 
sometimes called an Invoice. 

An account or bill should always state the place and the time of 
each transaction, the names of both the parties, the price or value 
of each item, and the entire cost. 

335. A Bill is receipted when the words "Re- 
ceived Payment *' are written at the bottom, and the 
creditor's name is signed either by himself, or by some 
authorized person. 

336. The following abbreviations are in general use : 



@ 


At. 


Disc't 


Discount. 


Net Without disc't. 


% or 


Acc*t Account. 


Do. 


The same. 


No. 


Number. 


Am't 


Amount. 


Doz. 


Dozen. 


Pay^t 


Payment. 


Bal. 


Balance. 


Dr. 


Debtor. 


Pd. 


Paid. 


Bbl. 


Barrel. 


Exch. 


Exchange. 


Per 


By. 


Bo't. 


Bought. 


Fol. 


FoHo. 


Prem. 


Premium. 


B. L. 


Bill of Lading. 


Fwd. 


Forward. 


Prox. 


Next month. 


% 


Per cent. 


Fr't 


Freight. 


Rec'd 


Received. 


Co. 


Company. 


Ins. 


Insurance. 


Sund's 


Sundries. 


Cr. 


Creditor. 


Inst. 


This month. 


Ult. 


Jjast month. 


Com. 


Commission. 


Int. 


Interest. 


Yd. 


Yard. 


Dft. 


Draft. 


Mdse. 


Merchandise. 


Yr. 


Year. 



The character @ is always followed by the price of a unit. Thui, 
5 yd. of cloth @, |3.25, signifies, 5 yards of cloth at $3.25 a yard; 
/ lb. of tea @ $.90, signifies ^ a pound oi \Aai «X. V^ '^ pouud. 
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3211. Eequired the footings and balances of the fol- 
lowing bills and accounts : 

(1.) 

New York, May 10, 1875. 

A. S. Mann & Co., 

Bought of Halsted, Haynes & Co. 

336 jd. MusUn, (^ 2Q^ , . $ 

9Si " Canton Flannel, . . " 18/2^ . . 

163 " Victoria Gingham, . " 16^^ . . 

110 " Cassimere, .... *' $2.87^ . 



Find the footing of this bill. 



(2.) 



Boston, June 20, 1876. 

Messes. C. P. Mead & Son, 

Bo't of Belknap, Bro. 



216 pairs Boys' Kip Boots, . . . @ $2.25 



160 " " Brogans, .... 

75 " Women's Fox'd Gaiters, . 

110 " " Enameled Boots, 

6 cases Men's Calf Boots, . . . 

lease Drill, 648 yd., .... 

36 gross Silk Buttons, 



1.12i 
1.25 
1.37i 
75.50 
.14J 



Beceived Payment, 




Belknap, *Bro. 



Mb. Chas. Elliott, 



(3.) 

Charleston, S. C, Oct. 4, 1874. 

BoH of Wm. J. AikjN. 



8 bales, ea. 485 lb., Ordinary Tex. Cotton, @ 18}/ 
6 " " 506 " Upland, Middlings, . " 21i/ 
3hhd., 215gal.,N. O. Molasses (N. Crop), " 60)^ 




Bec'd Paymmt 63^ draft ou ^. Y.» 
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(*•) 



Chicago, Sept. 10, 1876. 



Messes. Cook & Cheney, 



BoH of Bakee & Ellis. 



\ 





375 bbL Flour, 3tate Superfine, . . @ $7.10 








146 " " Minnesota Ex., . . ' 


' 7.87t 








94 " " Wisconsin XX,. . ' 


' 8.12i 








650 bu. Wheat, No.l, Red Winter, ' 


' 1.75 








.400 *• " Illinois, No. 1, . . ' 


' 1.82 








368 " Com, Southern White, . * 


' .87t 








IUc*d Paym*t hy note at 4 mo,. 


$ 




Bakeb & Ellis. 


(5.) 




San Francisco, Jan. 1, 1875. 


Mr. James Wilde, 




To Hodge aiitd Soir, Dr. 


1874 










Sept. 


10 


To 75 lb. Sugar, @ 12^^ 






(( 


<( 


" 1 caddy Japan Tea, 22 lb.. 


" W 






Oct. 


16 


" 1 saclf Rio Coffee, 116 lb.. 


** 21)^ 






<( 


tt 


" 1 " Rice, 75 lb., . . . 


" 9^ 






(( 


it 


" 1 box P. & G. Soap, 60 lb.. 


" w 


• 




Nov. 


1 


" 25 lb. Mackerel, .... 


" 85^ 






tt 


€t 


" 9 gal. Molasses, .... 


" m^ 






t< 


15 


" 18 lb. Soda Crackers, . . 


" 9^ 






Dec. 


20 


" 12 " Dried Beef . . . 


" V^f' 






u 


26 


" 1 box S. G. Starch, 28 lb.. " \^f 








1 





Bec'd Pay't, 

HoDOE & Son, 
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(6.) 



Mb. Jacob E. Kent, 



Detroit, May 28, 1877. 



To Geobge W. Pabker, Dr, 



Jan. 


6 


(( 


(i 


Mch. 


20 


(( 


(( 


it 


n 


April 


16 


(( 


(t 



For Building Out-house as per contract, 

*' Extra Labor, 

'•' 15 days' work of self, @ $3^ 
** 7 " ** of son, ** 1.50 
" 784 ft. Boards, . . " 2iperC. 
" 2 days' work, ..." 3.50 
Nails, Hinges, and Sundries, . . 



II 




50 



75 



(70 
Statement of Account 

St. Louis, Nov. 6, 1875. 

Messbs. Wood & Cole, 

To Phelps & Dodge, Dr. 



April 


15 


<i 


(( 


June 


21 


Aug. 


10 


Oct. 


3 


t< 


(( 


May 


25 


July 


14 


(( 


<( 


Sept. 


5 


(( 


12 


1 


1 



To 30 tons Eng. Iron, 
** 12 cwt. Eng. Blister Steel, 
** 6 doz. Hoes (Trowel Steel), 
" 30 Buckeye Plows, . . 
'* 12 Cross-cut Saws, . . 
** 37 cwt. Bar Lead, . . 

Or. 
By 22 M. feet of Boards, 
" 36 M. '* Plank, 
" 45 M. Shingles, . . 
" Draft on New York, 
" 46 C. feet Scantling, 



@ $34.30 
15.25 

9.78 
10.45 
12.12i 

6.90 



@ $27.60 
*' 13.37i 
3.62 S 



(( 



@ 1.38 



BaL, due Phblp^ & T>0Yy3i^, 
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(8.) 
Account Current; Balanced iy Ifote. 
Oeo. B. Damos & Co., 

In % uiith Orat b BAnra, 



By 3T bbl. Peara i^ tS^ 
M " Apples ■' 1.8T 
70^ to. Corn " .10 
81« '■ Pe«e " 1.9B 



To 796 lb. BnRer® $.» 
'■ 973 " Cheese" .09 




1 


Nov. 


34 




•■ 18W' Lord " .13 






Dec 


1 




" m%-' T»Uow" .18 
■■ 81 doz, Eegi ■' .S6 






.;r 


3 




•■ 96Blb. Hame " .14 




- 









Orat & Bansb. 



REVIEW. 

338. What is the cost, 

1. Of 7J barrels of flonr, if 4J harrels cost 138 ? 

2. Of 91 tons of coal, if .875 of a ton cost $5,635 ? 

3. Of 14.35 yards of cloth, if 36.48 yards cost I54.7S ? 

4. Of 100 pounds of pork, if .93 cwt cost $8,975 ? 

5. Of 35.43 acres of land, if .135 of an acre cost tl5jf ? 

6. Of 1 ton of plaster, if 1680 poTmde cost $2,856 ? 
1. Of .8 of a pound of tea, if 1 pound cost $.62J ? 

8. Of 18640 feet of timber, at $6}. per C. ? 

9. Of 1375 pounds of potash, at $121i^ a ton ? 

10. Of 19600 bricks, at |9J per M. ? 

11. Of .635 of a ton of coal, at 87^ a ton ? 

JS. Ot 35 yards of cloth, if 29 yards cost $1014? 
J3. Ofl bnshel of potatoes, ii%a.ft\fQB>:i^ftWi^>ftSftt 
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14. If 36 boxes of raisins, each containing 36 pounds, 
cost $194.40, what is the price per pound ? 

15. What will be the fi'eight on 10860 pounds of mer- 
chandise from New York to St. Louis, at 11.62^ per C. ? 

16. How much must be paid for 1220 feet of boards, at 
125^ per M. ; 1866 feet of scantling at 12. 12^ per C. ; and 
9525 feet of lath at $3^ per M. ? 

17. If I pay 11.37 a bushel for wheat, 1.95 for rye, and 
1.73 a bushel for com, how much, of each an equal num- 
ber of bushels, can I purchase for 170.15 ? 

18. Bought 27^ barrels of sugar for 1453.75, and sold 
it at a profit of $4.62^ a barrel. At what price was it sold ? 

19. Three persons bought 645 tons of coal, and divided 
so that the first had .375 of it, the second -j^, and the 
third the remainder. How much did the third receive ? 

20. What is 814^ x 26^ correct to 5 decimal places ? 

21. A person having 155.92, wished to purchase an 
equal number of pounds of tea, coffee, 'and sugar ; the 
tea at 1.87^, the coffee at |.18f, and the sugar at I.10|^. 
How many pounds of each could he buy ? 

22. A dealer bought 240000 feet of lumber at $15.90 per 
M., and retailed it out at $2^ per C. What was his whole 
gain? 

23. Three hundred seventy-five thousandths of a lot of 
dry goods, valued at $8000, was destroyed by fire. What 
would a man lose who owned .15 of the entire lot ? 

24. Bought 150 barrels of flour @ $6|, and 350 bushels 
of wheat @ $1.44. Having sold 105 barrels of the flour 
@ $8^, and all the wheat at $2.06, at what price per bar- 
rel must the remainder of the flour be sold, to gain $245-J 
on the whole investment ? 
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25. Sold 20900 feet of timber for $339.62|, and gained 
thereby $78.37f What did it cost per C. ? 

26. Eeduce (4T "^ 2!) ^ * ^^ * *^ ^ decimal. 

27. A farmer exchanged 28^ bushels of oats worth 1.75 
per bushel, and 453 pounds of middlings worth $1^ per 
hundred, for 12520 pounds of plaster. What was the 
plaster worth per ton ? 

28. A merchant tailor bought 27 pieces of broadcloth, 
each piece containing 19^ yards, at $4.31 J a yard; and 
sold it so as to gain 1381.87^, after deducting $9.62^ for 
freight. For what was the cloth sold per yard ? 

29. If 10^ cords of wood cost 134.121, what cost 60| cords? 

30. If 1^ hundred pounds of sugar cost I12|, how 
many pounds can be bought for 193^, at the same rate ? 

31. Paid 1108 for grain, -^ of it being barley at 1.62^ 
per bushel, and | of it wheat at ll.87|^ per bushel ; the 
balance of the money was paid for oats at $.37^ per bushel. 
How many bushels of grain were bought? 

32. What is the value of (-Ji + ^) - 4.23 ? 

33. A farmer sold to a merchant 3 loads of hay weigh- 
ing respectively 1826, 1478, and 1921 pounds, at 117.60 
per ton, and 281 pounds of pork at $5.25 per C. He 
received in exchange 31 yards of sheeting @ $.18, 11^ 
yards of cloth @ 14.50, and the balance in money. How 
much money did he receive ? 

34. A man expended $140.30 in the purchase of rye at 
$.96 a bushel, wheat at $1.37 a bushel, and com at $.73 

a bushel, buying the same quantity of each kind ; how 
manj bushels in all did lie puTc\iaae*i 
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35. A farmer had 150 acres of land, which he could 
have sold at one time for 1100 an acre, and thereby have 
gained $3900 ; but after keeping it for a time he was 
•obliged to sell it at a loss of 12250. What did the land 
cost him an acre, and for how much an acre did he sell it ? 

36. Bought 2500 bushels of wheat @ $1.40, and ^35 
bushels' of oats @ 1.54 ; I had 1470 bushels of the wheat 
floured, and sold it at a profit of $435. 87|, and I sold 528 
bushels of the oats at a loss of 130. Afterward I sold the 
remainder of the wheat at II. 25 per bushel, and of the oals 
at 1.45 per bushel. Did I gain or lose, and how much ? 



339. 



SYNOPSIS FOE EEVIEW. 



" 1. Notation and 
Ntjmeration. 



QQ 

O 



2. Decimal 
cjubbbncy. 



3. Reduction. 



1. Defs 



■ U: 



1. Dedmal Frcusticms, 
Sign. 
3. Denominator — ^how composed. 

3. Numerator— decimal places in. 

4. Two ways of writing decimals. 

5. Value of decimal figures — how 
determined. 

6. Starting point in notation and 
numeration. 

7. Principles, 1, 2, 3, 4, 5. 
L 8. Rule, I, II. 



3. J 2. 
(ft 



1. Currency, 

1. Defs. •{ 2. Decimal Ourreney, 
3. Federal Money, 

2. 271, 272, 274, 275, 277. 

^ 3. Principles, 1, 2. 



f 1. Art. 279. 
2. 280, 1, 2, 3, 4, 5. 
8. 282. 283. 
4. 284. ^ft5,19U3X^A>^ 



i 
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SYNOPSIS FOE EEVIEW— Continued. 



f 4. ADDitiON. Kule, I, IL 

5. Subtraction. Rule, I, II. 

6. MULTIPLICATION. \ ^ Principle. 

Rule. 



QQ 



7. Division. 






1. Principles, 1, 2, 3. 
Rule. 



8. Circulating 

DiX7IMALS. 



1. Definitions. 



f 1. Mnite DecimaL 
I 2. Ci/rc, DecimaL 
■{ 8. Bepetend. 

Pure Oire. Dee, 
Mixed Oire. Dee. 

2. Principles, 1, 2, 3, 4. 

3. 306. Mule. 

I 4. 307. Bule, 1, 2. . 



I 4 Pm 
[ 6. Ma 



9. Short Methods. ^ 



r 1. Quantity, 

1. Definitions. ^ ^- ^*^- 

3. (70«t 

u. 



^^igu<7^ Part. 



2. 313. iJwfo. 

3. 314. Bute. 

4. 315. iSt^e. 
[,6. 316. iJt^. 



10. Ledger 
Accounts. 



1 



1. Definitions 



itions. j 2 



1. Ledger. 



Bal. of Account, 
2. Position of Debits and Credits. 



11. Accounts and 
Bills: 



1. Definitions. 



1. Account. 

2. Debtor. 

3. Creditor. 
, 4. 5iK. 

2. Receipt of a Bill. 




DEFINITIONS. 

330. A Denotninate Number is a concrete 
number, and may be either simple or compoand ; as, 8 
quarts, 5 feet 10 inches, etc. 

331. A Simple J)enom.inate Number consists 

of a nnit or units of but one denomination ; as, 16 cents, 
34 hours, 30 barrels, etc. 
333. A Compound I>enom.inate Number 

consists of Quits of two or more denominations of the 
same nature ; as, 10 pounds 6 ounces, 5 yai'ds 3 feet 
8 inches, etc. 

333. In integral numbers, and in decimals, the law 
of increase and decreaee is by the uniform scale of 10 ; 
but in Compound Numbers, the scale varies. 

MEASUEES. 

334, A M.e<l8UTe is a standard unit established by 
law or cnstom, by which quantity, such as extent, dimen- 
sion, capacity, amount, or value, is measured or estimated. 

Thu!!, the utandard uni'j of Measures of Extension is the yard ; 
of Liquid Meaaum. the ici'ne gn&ait ; of Drj Measure, the Win- 
chenUT buiihd; of Weigtt, the Trvy pound, etc. Hence the length 
of a piece of cloth is ascertained by applying the ya/rd measure ; 
the capacity of a cask, by the nae of the gaUon measure ; of a bin, 
by the use of the Imihd measure ; the weight of a body, by the 
pound weight, etc. 
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335. Measures may be classified into six kinds : 



1. Extension. 

2. Capacity. 

3. Weight. 



4. Time. 

5. Angles or Arcs. 

6. Money or Value. 



MEASUEES OF EXTENSIOl!^. 

336. Mxtension is that which has one or more of 
the dimensions length, breadth, and thickness. It may 
be a line, a surface, or a solid. 

337. The Standard Unit of measures of extension, 
whether linear, surface, or solid, is the yard. 

LINEAR MEASURE. 

338. Linear f or Long Measure^is used in meas- 
uring lines and distances. 

339. A Line has only one dimension — length. 



1 Inch. ' 2 Inches. 



3 Inches. 



Table. 



12 Inches (iTi.) = 1 Foot . .ft. 

3 Feet = 1 Yard . . yd. 

^ Yards, or J 

1 Rod . . rd. 



i = 



l^ Feet 
320 Rods = 1 Mile . . mi. 



mi, rd. ft. in. 

1 = 320 = 6280 = 63360 
1 = 16J= 198 
1 = 12 



1. The Inch is generally divided into halves, qtiarters, eighths, 
sixteenthSy and sometimes into tenths or twelfths. 

2. Civil and mechanical engineers, and others, use dedm^aZ divi- 
sions of the foot and inch. 
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Other Denominations. 

3 Barley-corns, or sizes = 1 Inch. Used by shoemakers. 

. _iTT^<«i*^ measure the height of 

"" ' ( horses at the shoulder. 

9 Inches =1 Span. Among sailors, 8 spans = 1 fathom. 

21.888 Inches =1 Sacred Cubit. 

6 Feet =1 Fathom. Used to measure depths at sea. 

120 Fathoms =1 Cable's Length. 

3 Feet =1 Pace. 

1.16 Common Miles =1 Qeog. Mi. Used to meas. distances at sea. 

3 Geographic Miles =1 League. 

60 Geographic, or } _ (of Latitude on a Meridian, or 

69.16 Statute Miles 1 ~ ^^S^^^ "[of Longitude on the Equator. 

360 Degrees =the Circumference of the Earth. 

1. A Knot is 1 geographical or nautical mile, used to measure the 
speed of vessels. 

3. The geographic mile is ^ of t^^, or in^^nF ^^ *^6 circumference 
of the earth. It is a small fraction less than 1.16 common miles. 

340. Cloth Measure is practically out of use. In 
measuring goods sold by the yard, the yard is divided into 
halves, fourths, eighths, and sixteenths. 

At custom houses, in estimating duties, the yard is divided into 
tenths and hundredths, 

341. Surveyors^ Linear Measure is used by 
land surveyors in measuring roads and boundaries of land. 

Table. 

7.93 Inches = 1 Link . . . 

35 Links = 1 Rod . . . 

4 Rods = 1 Chain . . 

80 Chains = 1 Mile . . . 

1. A Gunter's Chain is the unit of measure,- and is 4 rods, or 66 
feet long, and consists of 100 links. 

3. Engineers commonly use a chain, or measuring tape, 100 feet 
long. 

3. Measurements are recorded In chaiiM axidi hAJfad/redtlu. 





mi. 


ch. rd. I. in. 


I. 


1 = 


= 80 = 330 = 8000 - 63360 


rd. 




1 = 4 = 100 = 793 


ch. 




1 = 35 = 198 


mi. 




1 = 7.93 
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SURFACE OR SQUARE MEASURE. 

343. Swrface, or Square Measure, is used in 

computing axed& or surfaces. 

343. A Surface has two dimensions — length and 
breadth. 



SQUARE INCH 



344. The Area of a surface is 

expressed by the product of the 
nambers that represent these two 
dimeasions. 

345. A ^uare is a plane figure 
bounded by four equal sides, and 
having four right angles. 

A Square Inch ia a square each aide of which is 1 tncA in length. 
Table. 

144 Bqoare Inches (sg. in.) = 1 Squate Foot .... eq.Jt. 
6 Square Feet = 1 Sqoitre Tard . . . . tq.yd. 

801 Square Yards = 1 Square Rod or Perch . 9q. rd., P. 

ISO Sqoare Rods = 1 Acre A. 

tq.mi. A. tq.Td. tq.yd. »q.ft. »g. in. 

1 = 640 = 103400 = 30D7600 = 278T8400 = W14489600 
346. Surveyors' Square Measure is used by 
surveyors in computing the area or contents of land. 
Table. 

625 Square Links (ag. I.) = 1 Pole .... P. 

IS Poles = 1 Square Chdn . tj. ch. 

10 Square Chains = 1 Acre . . . . A. 

840 Acres = 1 Square STile . ig. mi. 

36 Square Miles (6 miles square) = 1 Township . . Tp. 

^. >g. mi. A. tq. ch. P. •}. I. 
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1. The Acre is the unit of land measure. 

3, HeaanrementB of land are commoDlj recorded in tquare mitet, 
aeret, luid hundredilu of an acre. The denomiuatioii rood is no 
Iraiger used." 

CUBIC OE SOLID MEASURE. 

347. Cubic, or Solid, Measure is used in com- 
puting the contents or volume of solids. 

348. A Solid, or Body, haa three dimensions — 
length, breadth, and thickness. 

349. The Volume of a body is expressed by the 
product of the numbers that represent these dimensions. 



350. A Cufte is a body 
bounded by six eqnal squares, 

called/aces. 

The ddea of these eqnaiBH are 
called the edgei of the cube. 

A Cubic Inch is a cube each 
edge of which ie 1 inch in length. 



1788CubicIn.(ca.*n.)= ICubicFt. . cu.fl. icu.gd.ev.jt. cu.in. 
37 Cnbic Ft. =1 Cubic Yd. . cu.gd.] 1 = 27 = 46650 

361. Wood Measure is used to measure wood and 
rough stone. 

Table. 

10 Cubic Feet = 1 Cord Foot ed.Ji. 

8 Cord Feet, or I , . , „, 

138 CubicFeet [ = » ^^ ^"^ 

„ „ .1 Perch of 9tone, ) n » ■ 

M1C.MCF.M =lio,otM..on,7 t ' ' '^*' 

*fbr Nolee and Applications, see " l&QUiuemeD.\&" ^ ^■ 




190 DENOMINATE NUMBERS. 

OnAL EXERCISES, 

352. 1. How many inches in 3 feet ? In 2 ft. 6 in. ? 

2. How many feet in 48 in. ? In 67 in. ? In 75 in. ? 

3. In 5 yd., how many feet ? In 6^ yd. ? In ^\ yd. ? 

4. How many quarters in 3 yd. 2 qr. ? Eighths in 5 qr. ? 

5. At 6 cents a quarter, what cost 3 yd. 3 qr. of cord ? 

6. How many yards in 96 in. ? In 25 ft. ? In 108 in. ? 

7. In 22 yd., how many rods ? In 3 rd., how many ft? 

8. If a vessel sail 4 leagues an hour, how many hours 
wiU she be in sailing 75 miles ? 

9. How high is a horse that measures 16 hands ? 

10. How many fathoms deep is a body of water that 
requires 45 ft. of line to measure it ? 

11. A vessel sunk in 9^ fathoms of water : what was 
the depth of the water in feet ? 

12. What part of a foot are 9 in. ? Of a yard are 12 in. ? 

13. How many rods is ^ of a mile ? {^ ? -^ ? J ? 

14. What part of a mile are 80 rods ? 32 rd. ? 64 rd. ? 

15. At $1^ a foot, what will 6 yd. 1 ft. of lead pipe cost ? 

16. What part of a mile are 20 ch. ? Are 60 ch. ? 

17. At If a rod, what will it cost to dig a trench J of a 
mile long ? 

18. How many square yards in 54 sq. ft. ? In 84 sq. ft. ? 

19. In a piece of zinc 12 in. long and 9 in. wide, how 
many square inches ? 

20. Find the difference of 6 ft. square, and 6 sq. ft. ? 

21. In a lot 12 rd. long and 10 rd. wide, how many 
square rods ? What part of an acre ? 

^2. How many yards of carpeting a yard wide, will 
cover a Soor 15 ft, long and 1^ it. m9L<e>'i 



EXTENSION^. 191 

23. What will it cost to pave a court 10 ft. by 15 ft., 
at $.50 a square foot ? 

24. At 20 cents a square yard, what will it cost to paint 
a ceiling 18 ft. by 10 ft. ? 

25. How many cubic feet in 2 cu. yd. ? In 3 cu. yd. ? 

26. How many cubic inches in 1 cu. ft. 20 cu. in. ? 

27. What part of a cubic yard are 9 cu. ft.? Are 12 cu. ft.? 

28. How many cubic feet in 3 cd. ft. ? In 4 cd. ft. ? 

29. In } of a cord, how many cord feet ? Cubic feet? 

30. In 2 perch of stone, how many cubic feet ? 

31. How many cubic inches in a 10 inch cube ? 

32. What is the difference between 4 cubic inches, and 
a 4 inch cube ? 

33. How many blocks, each containing 1 cu. ft., are 
equal to a block 6 ft. long, 5 ft. wide, and 3 ft thick ? 

MEASURES OF CAPACITY. 

353. Capacity signifies extent of room or space. 

354. Measures of capacity are divided into two classes ; 
Measures of Liquids and Measures of Dry Substances 

355. The Units of Capacity are the Gallon for 
Liquid, and the Bushel for Dry Measure. 

LIQUID MEASURE. 

356. Idquid Measure is used in measuring 

liquids. 

Table. 







gal, qt. pt. gi. 


4 GUIs igi,) = 1 Pint . 


. . pt. 


1-4-8-32 


3 Pints = 1 Quart 


. . qt. 


1=3=8 



4 Quarts = 1 Gallon . . gal. 



\:=^ ^ 
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In estimatiDg the capacity of cisterns, reseiroirs, etc. 

hhd, htH. gal. qt. pt. 
31i GaL = 1 Barrel , . . hbl 
63 Gal. = 1 Hogshead . . hhd. 



1 = 2 = 63 = 252 = 504 
1 = 31i= 126 = 252 



1. The barrel and hogshead are not fixed measures, but vary 
when used for commercial purposes. 

2. The tierce, hogshead, pipe, butt, and tun are the names of 
casks, and do not express any fixed measures. They are usually 
gauged, and have their capacities in gallons marked on them. 

357. Apothecaries^ Fluid Measure is used 
in prescribing and in compounding liquid medicines. 

Table. 

60 Minims, or drops (111.) = 1 Fluidrachm . . /3 . 

8 Fluidrachms = 1 Fluidounce . . /I . 

16 Fluidounces = 1 Pint 0. 

8 Pints = 1 Gallon .... Cong. 

Cong. 1 = 0. 8 =/5 128 =/3 1024 = nj. 61440. 

1. Cong., for eongius, is the Latin for gallon ; 0., for octarius, is 
the Latin for one-eighth. 

The minim is equivalent to a drop of water. A pint of water 
weighs a pound. 

Drops are indicated in a physician's prescription by gtt. 
' The symbols, as in Apothecaries' Weight, precede the numbers 
to which they refer ; thus, 0. 3/ 5 6, is 3 pints 6 fluid ounces. 

DRY MEASUEE. 

358. Dry Measure is used in measuring dry arti- 
cles, such as grain, fruit, roots, salt, etc. 

Table. 

bu. pk. qt. pt. 

2 Pints (pt) = 1 Quart . . qt. 1 = 4 = 32 = 64 

8 Quarts = 1 Peck . . pk. 1 = 8 = 16 

4 Pecks — 1 Bushel . . hu. 1=2 

For Notes and Applications, see ** Measurements." (482.) 
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OBAZ EXERCISES. 

359. 1. How many gills in 3 pints ? In 2 qt. 1 pt. ? 

2. How many pints in 1 gal. ? In 1 gal. 2 qt. 1 pt. ? 

3. In 36 pints, how many quarts ? How many gallons ? 

4. What part of a quart are 6 gi.? What part of a gallon? 

5. What part of 2 gal. are 4 pints ? Are 8 pt. ? 2 qt. ? 

6. How many gills in J of a quart ? In ^ of a gallon ? 

7. How many pints in 64 gills ? How many quarts ? 
Gallons? 

8. How many fluidrachms in 5 fluidounces ? 

9. How many pint bottles will be required to hold 3 gal. 
1 qt. of syrup ? 2 gal. 3 qt. ? 

10. At 5 cents a pint, what will 2 gal. of milk cost ? 

11. If 10 gal. 2 qt. are drawn from a barrel of vinegar, 
how many gallons remain? 

12. If a gallon of wine cost 16, what will 3 pt. cost ? 

13. How many barrels can be filled from 20 hogsheads ? 

14. At 20 cents a quart, how many gallons of molasses 
will|4buy? 16? $5.60? 

15. How many pints in 6 quarts ? In 2 pk. 1 qt. ? 
15. How many quarts in 3 pk. 6 qt. ? In 1 bu. 2 pk. ? 

17. In 96 qt., how many pecks ? How many bushels? 

18. What part of 5 bu. are 5 pk. ? Of 1 bu. are 12 qt. ? 

19. How many quart boxes will 1 bu. 2 pk. 6 qt. fill ? 

20. At 20 cents a quart, what will \ bu. of plums cost ? 

21. At 5 cts. a pt., what is a bushel of chestnuts worth? 

22. At 13.20 a bushel, how many quarts of peanuts can 
be bo^ht for $2 ? 

23. Bought ^ bu. of chestnuts for |1|, and sold them 
for 8 cents a pint. What was the gain ? 

9 



J 
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MEASURES OF WEIGHT. 

360. Weight, on the earth, is the measure of gravity, 
and varies according to the quantity of matter a body 
contains. 

361t The Standard Unit of weight is the Troy 
pound of the Mint, and contains 5760 grains. 

TEOY WEIGHT. 

363. l}roy Weight is used in weighing gold, silver, 
and jewels, and in philosophical experiments. 

Table. 

lb. oz. pwt,. gr, 
24 Grains {gr) = 1 Pennyweight, pwt. 
20 Pennyweights = 1 Ounce . . , oz. 
12 Ounces = 1 Pound . , , W. 

A Carat is a weight of about 3.2 Troy grains, and is used to weigh 
diamonds and precious stones. 

The term carat is also used to express the fineness of gold, and 
means a twenty-fourth part. Thus, gold is said to be 18 carats fine, 
when it contains 18 parts of pure gold, and 6 parts of al^oy, or baser 
metal. 

APOTHECAEIES' WEIGHT. 

363. Apothecaries^ Weight is used by physicians 
and apothecaries in prescribing and mixing dry medicines. 

Table. 

20 Grains (^r. xx) = 1 Scruple . . . . «c., or 3. 

3 Scruples Oiij) = 1 Dram dr., or 3. 

8 Drams ( 3 viij) = 1 Ounce oz., or 5 . 

12 Ounces (§ xij) =1 Pound. . . . lb., or lb. 
^1=512=3 96=: 3288 = gr. 5760. 

1. Medicines are bought and sold by Avoirdupois Weight. 

2. The pound, ounce, and grain are the same as those of Troy 
Weight, the ounce being differently divided. 



1 = 12 = 240 = 5760 
1 = 20 = 480 
1= 24 



WEIGHT. 



195 



3. Physicians write prescriptions according to tlie Roman nota- 
tion, using small letters, preceded by the symbols, writing j for 1, 
when it terminates a number. Thus, 6 ounces is written, § yj ; 
8 dr., 3 viij ; 14 sc, 3xiv., etc. 

4. R is an abbreviation for recipe, or take ; S, aa., for equal quan- 
tities ; ij. for 2 ; 88. toT8emi, or half ; gr. for grain : P. for parUcula, 
or little part ; P. aeq. for equal parts ; q. p., as much as you please. 



AVOIEDUPOIS WEIGHT. 

364. Avoirdupois Weight is used for weighing 
all coarse and heavy articles. 

Table. 



T, cwt. lb. oz. 
1=20=2000=32000 
1= 100= 1600 
1= 16 



16 Ounces {oz.) =1 Pound . . . . R>. 

100 Pounds =1 Hundred- weight cwt. 

20 Cwt., or 2000 lb.=l Ton T. 

1. The Ounce is often divided into halves, quarters, etc. 

2. The long, or gross ton, hundred-toeight, and qtuirter were for- 
merly in common use ; but they are now seldom used, except in 
estimating duties at the U. S. Custom Houses, and in weighing a 
few of the coarser articles, such as coal at the mines, etc. 

LoKG Ton Table. 

T. cwt. gr. lb. oz. 
16 Ounces = 1 Pound . lb. 

28 Pounds = 1 Quarter . qr. 

4 Quarters = 1 Hund. . cwt. 

20 Cwt., or 2240 lb. = 1 Ton . , T. 

3. Both custom and the law of most of the States make 100 pounds 
a hundredrweight. 

365. The following denominations are also in use : 

100 Pounds of Grain or Flour make 1 Cental. 



1=20=80=2240=36840 

1= 4= 112= 1792 

1= 28= 448 

1= 16 



100 




Dry Fish 






1 Quintal. 


100 




Nails 






iKeg. 
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Flour 






1 Barrel. 
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Pork or Beef 






1 Barrel. 


280 




Salt at N. Y. 


S. 


works " 


1 Barrel. 


240 




Tiime 






1 C/ask. 
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366. The weight of the bushel of certain grains and 
roots has been fixed by statute in many of the States ; 
and these statute weights must govern in buying and sell- 
ing, unless specific i^reements to the contrary are made. 



Table of Avoirdupois Pounds in a Bubhel, 

AtpreKT^ed by statute in the leveral State* Jiamed. 



'■s'l j; 

COM1I0DITIE3. I g || I S _5 



ri^i'i^ 



i'= 



ClorarSesd,. 
Drlei Anplea. 

Flax Seed,... 



PnWtoeB 

lire Meal 

Bait 

Tlniotli;Ssed... 
Whrat 



SIS'* 



DO 00 60 DO 

33 Wan 



iionj,e(i;AO 



Bueo.Gafio 



1. In Pennaj-lvania 80 lb, coarse, 70 lb, grouad, or 82 lb, fine Bait 
make 1 bushel ; and in Illinois, 50 lb, common, or 55 lb, fine Bait 
makg 1 bitsbel. 
3. /d Afa/neMlb-of ruta-bagfttQTalpa,OTol\««tetfttft«V\fQAift\. 
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OBAZ BXEnClSES, 

367* 1. How many grains in 3 pwt. ? In 3 5 ? 

3. How many ounces in 60 pwt. ? In 100 pwt. ? 120 pwt. ? 

3. How many ounces in 5 lb. ? In 3 lb. 10 oz. ? 4^ lb. ? 

4. How many ounces in 40 drams ? In 64 dr. ? 120 dr. ? 

5. How many pounds in 36 oz. ? In 70 oz. ? 110 oz. ? 

6. How many scruples in 10 drams ? In 80 grains ? 

7. What lYill a gold chain, weighing 1 oz. 12 pwt., cost 
at $1 a pennyweight ? 

8. What part of a pound Troy are 4 oz. ? 6 oz. ? 8 oz. ? 

9. How many parts of pure gold in a ring 16 carats fine ? 

10. How many powders of 8 grains each, can be made 
from half an ounce of medicine ? 

11. How many tablespoons, each weighing 2 oz., can 
be made from 2 lb. 10 oz. of silver ? 

12. How many pills of gr. 5 each can be made from 3 1 
3 2 of calomel ? 

13. What is the value of a gold bracelet weighing 3 oz. 
15 pwt., at $20 an ounce ? 

14. How many ounces in 4 lb. Avoir.? In 5 lb. 6 oz. ? 

15. How many pounds in 7 cwt. ? In 8J cwt. ? 

16. How many cwt. in 600 lb. ? In 350 lb.? In 8751b.? 

17. In 3 T., how many hundred- weight ? How many lb.? 

18. What part of a cwt. are 25 lb. ? 50 lb. ? 75 lb. ? 
- 19. How many cwt. in J of a ton ? In ^ of a ton ? 

20. How many tons are 50 cwt. ? 80 cwt. ? 95 cwt. ? 

21. What will a ton of hay cost, at 1 cent a pound ? 

22. At 8 cents an ounce, what will 2^ lb. of licorice cost ? 

23. What will f lb. of candy cost, at 3 cents an oz.? 

24. At $2 a bushel, what must be paid for 2 bags of 
wheat, each containing 120 lb.? 
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368. 
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4. Dry Measube. 
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60 Seconds (sec.) 

60 Minates 

24 Hours 
7 Days 
865 Days, or 

12 Calendar Months 
366 Days 
100 Years 

yr, mo, da. 



i= 



MEASUEES OF TIME. 

369. Time is a measured portion of duration. 

370. The Unit of measure is the mean solar day. 

Table. 

= 1 Minute min, 

= 1 Hour hr, 

= 1 Day da. 

= 1 Week wk, 

1 Common Year . . yr. 

= 1 Leap Year . . . yr. 
= 1 Century . ... (7. 

hr. min. sec. 

_ ( 365 = 8760 = 525600 = 31536000 

I 366 = 8784 = 527040 = 31622400 

In most business transactions 30 days are considered a month, and 
12 months a year. Four weeks are sometimes called a lunar month. 
The calendar year is divided as shown in the diagram : 

1. The Solar Bay is 
the interval of time 
between two succes- 
sive passages of the 
sun across the meri- 
dian of any place. 

2. The Mean Solar 
Day is the mean or 
average length of all 
the solar days in the 
year. 

3. The GivU Day, 
used for business pur- 
poses and which cor- 
responds, with the 
mean solar day, begins 
and ends at 12 o'clock, 

midnight. A.M. de- 865 or 366 days, 

notes the time before noon ; M., at noon; and P. M., afternoon. 
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4. The 8olar Year is exactly 365 da. 5 hr. 48 min. 49.7 sec. 

5. The Common Year consists of 365 da. for 3 successive years, 
every fourth year containing 366 da., one day being added for the 
excess of the solar year over 365 da. This day is added to the month 
of February, which then has 29 da., and the year is called Leap-year. 

371. The following rule for leap year will render the 
calendar correct to within 1 day, for a period of 4000 years : 

I. Bvery year exactly divisible by 4 is a leap year, the 
centennial years excepted ; the other years are common years. 

Thus, 1876 is a leap year, but 1877 is a common year. 

II. Every centennial year exactly divisible by 400 is a 
leap year J the other centennial yhars are common years. 

Thus, the year 2000 is a L. year, but 1800 and 1900 are com. years. 



CIECULAE MEASUEE. 

373. Circular, or Angular f Measure is used in 
measuring angles and arcs of circles, in determining lati- 
tude and longitude, the location of places and vessels, etc. 

373. The Unit is the Degree, which is -^ part of 
the circumference of any circle. 

374. A Circle is a plane 
figure bounded by a curved 
line every point of which is 
equally distant from a point 
within called the Center. 

375. The Circumfer" 
ence of a circle is the line 
that bounds it. 

376. An Arc is any part 
of the circumference; as 
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311. An Angle is the difference in the direction of 
two lines proceeding from a common point called the ver- 
tex. Thus, A C D and D C B • Fig. 2. 
are angles, and C is their vertex. 

378. A Might Angle is 
formed by drawing one line per- 
pendicular to another. Thus, 
ACE and E C B are right angles. 

379. A Degree is one of the 360 equal parts into 
which the circumference of a circle is supposed to be 
divided. Thus, E and B (Fig. 1) are at the distance of 
90°, or a right angle from each other, the vertex being at 
the center of the circle. 

380. The Measure of 
an Angle is the arc of the 

circle included between its sides. 
Thus, the arc D B (Fig. 3) is the 
measure of the angle DOB. 



Fig. 8. 




Table. 



tt 



60 Seconds (") = 1 Minute 
60 Minutes = 1 Degree 

30 Degrees = 1 Sign . 

12 Signs, or 360'' = 1 Qrcle 



a. 

Or. 



Oir. 8. ** 

1=12=360=21600=1296000 

1= 30= 1800= 108000 

1= 60= 360 

1= 60 



1. A Semi'Circutn. is one-Mlfot a circumference, or 180^ 

2. A Quadrant is one-fovrth of a circumference, or 90°. 
3.. A Sextant is one-sixth of a circumference, or 60°. 

4. A Sign is anetwelfth of a circumference, or 30\ 

5. A degree varies with the size of the circle ; thus, a degree of 
long, at the Equator is 69.16 statute miles, at 30° of latitude it is 
69.81 mi., at 60° of latitude it is 34.53 mi., and at 90% it is nothing. 

6. A minute of the earth's circumference is called a geographic, 
or nautical mile, and is a small fract\oii\^aa^wa.\A.^ ^\s!Cffi>ss^^ssS\sK., 



202 



D£:NrOHIKAT£ NUMBERS. 



COUNTING. • 

381* The following table is used in counting certain 
classes of articles : 

12 Units or things = 1 Dozen . . . doz, 

12 Dozen = 1 Gross . . . gro, 

12 Gross = 1 Great Gross . Q. gro. 

20 Units or things = 1 Score ... /8b. 

1. Two things of a kind are often called a potr, and 9ix things a 
%e^ ; as a 'pair of horses, a «e^ of chairs, spoons, etc. 



PAPER. 

38S. The denominations of the following table are used 
in the paper trade : 



24 Sheets = 1 Quire. 
20 Quires = 1 Ream. 

2 Reams = 1 Bundle. 

5 Bundles = 1 Bale. 



IBale 
1 Bundle 
1 Ream 
1 Quire 



= 5 Bundles. 
= 2 Reams. 
= 20 Quires. 
= 24 Sheets. 



BOOKS. 

383« The terms fi)lio, quarto, octavo, etc., indicate the 
number of leaves into which a sheet of paper is folded. 



When a sheet la 
folded into 

2 leaves 

4 " 

8 '* 


The book is 
called 

a Folio, 

a Quarto or 4to, 

an Octavo or 8vo, 


And 1 sheet of 
paper makes 

4 pp. (pages). 

8 - 

16 " 


12 " 
16 " 
18 " 


a Duodecimo or 12mo, 
a 16mo, 
an 18mo, 


24 " 
32 " 
36 " 



Clerks and copyists are usually paid by the folio for makiy ig 
copies of legal papers, records, and documents. 

72 wordis make 1 folio, or sheet oi common law. 
90 " \ ** ^^waEfeT^. 
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OMAZ EXEnCISES. 

384* 1. How many seconds in ^ min. ? In f min. ? 

2. How many minutes in 120 sec. ? In 180 sec. ? 

3. How many hours in 90 min. ? In 200 min. ? 

4. How many hours in 2 da. ? In 3f da. ? In 5 J da. ? 

5. How many hours from 6 A. m. to 5 p. m. ? 

6. In 4 wk. 3 da., how many days? In 5 wk. 4 da. ? 

7. How many minutes from 10 min. past 9 o'clock to 
25 min. past 10 a. m. ? 

8. How much time from 20 minutes before 11 A. m. to 
half past 10 o'clock p. m. ? 

9. Which of the months have 30 da. each ? 31 da. each ? 

10. How many days from Jan. 1 to March 5, inclusive ? 

11. How many days from May 10 to July 16, inclusive ? 

12. Which of the following are leap years, and which 
are common years : 1874? 1876? 1880? '1886? 1900? 

13. How many centuries and years since the birth of 
Christ ? 

14. How many leap years in every century ? 

15. How many degrees in |^ a circle ? In -^ ? In J ? In ^ ? 

16. How many geographic miles in 2° ? In 3° ? In 4° ? 

17. How many common miles in 6 geographic miles? 

18. How many degrees in 360 nautical miles ? 

19. How many degrees in |^ a quadrant ? In ^ a sextant ? 

20. How many degrees in |- of a circumference ? 

21. What part of a circumference are 60° ? 90° ? 180° ? 

22. How many dozens in 2^ gross ? In 3f gro. ? 

23. How many dozens in | of a great gross ? In f ? 

24. How many score in 100 ? Pairs in 50 ? Sets in 75 ? 

25. In 1 B. of paper, how many reams ? How many 
quires? 
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26. How many eggs in 5| dozen ? In 12 doz. and 7 ? 

27. How many quifes of paper in ^ a ream ? In 3^ rm. ? 

28. How many years in 4 score years and 10 ? 

29. How many sheets of paper will be required to make 
a 12mo book of 320 pages ? Of 480 pages ? 

30. How many sheets will be required to make a quarto 
book of 144 pages ? Of 240 pp. ? Of 360 pp. ? 

31. How many 16mo books will the paper for 1 quarto 
book make ? 

MEASUEES OF VALUE. 

385. Money is the measure of the value of things, 
and is used as a medium of exchange in trade ? 

386. Specie, or Coin, is metal struck, stamped, or 
pressed with a die, to give it a fixed legal value, anJ 
authorized by Government to be used as money. 

387. Paper Money consists of bills and notes duly 
authorized by Government to circulate as substitutes, or 
representatives of money. 

388. Currency is a term applied to all kinds of 
money employed in trade and commerce, both of coin and 
paper. 

389. A Mint is a place in which the coin of a coun- 
try or government is manufactured. 

390. An Alloy is a compound of any metal with 
another of less value. In coinage, the less valuable or 
baser metal is not reckoned of any value. 

Gold and silver, in a pure state, are too soft for coinage ; hence 
they are hardened by compounding them with an alloy of baser 
metal, while their color and other valuable qualities are not im- 
paired. 
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UNITED STATES MONEY. 

391. United States Money is the legal currency 
of the United States, and is sometimes called Federal 
Money. 

393. The Unit of U. S. Money is the Gold Dollar. 



Table. 




E. 


$ d. ct. m. 


ct. 


1 = 


10 = 100 = 1000 = 10000 


a. 




1 = 10 = 100 = 1000 


%. 

E, 




1 = 10 = 100 
1 = 10 



10 MUls {m.) = 1 Cent . 
10 Cents = 1 Dime . 
10 Dimes =1 Dollar. 
lODoUars = 1 Eagle . 

Federal money was adopted by Congress in 1786. Previous to 
this, pounds, shillings, and pence were in use. 

393. The Coin of the United States consists of gold, 
silver, nickel, and bronze, and as fixed by the "New Coin- 
age Act " of 1873, is as follows : 

394. Gold. The double-eagle, eagle, half-eagle, 
quarter-eagle, three-dollar and one-dollar pieces. 

395. Silver. The TVarfe-dollar, half-dollar, quarter- 
dollar, and the ten-cent piece. 

396. Nickel. The five-cent, and three-cent pieces. 

397. Bronze. The one-cent piece. 

1. The old silver dollar, half -dime, and three-cent pieces, the 
bronze two-cent, and the nickel one-cent pieces are no longer coined. 

2. The Trade-d€Ua/r is designed solely for purposes of commerce 
and not for currency. The "weight is 430 grains. 

3. The Standard purity of the gold and siher coins is, 9 parts (.9) 
pure metal, and 1 part (.1) alloy. The alloy for gold coins is silver 
and copper, the silver, by law, not to exceed y^^ of the whole alloy. 
The alloy of sUver coins is pure copper. 

4. The fioe and three cent pieces consist of 3 parts (.75) copper, 
and 1 part (.25) nickel. 

5. The one cent piece consists of .95 copper, and .5 of zinc and tin. 
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CANADA MONEY, v 

398. Canada Money is the legal currency of the 
Dominion of Canada. 

The denominations are dcUarSy cents, and mith, and have the same 
nominal value as the corresponding denominations of U. S. Money. 

399. The Coin of the Dominion of Canada is silver and bronze, 

400. The Silver Coins are the fifty-cent, twenty-five-cent, 
ten-cent, and five-cent pieces. 

401. The bronze Coin is the one-cent piece. . 

1. The gold coins in use are the Sovereign and the Sdlf-JSovereign. 

2. The intrinsic value of the 50-cent piece in United States coin 
is about 4^1 cents, of the 25-cent piece 23 j*^ cents. In ordinary 
business transactions, they pass the same as United States coin. 

ENGLISH MONEY. 

403. English, or Sterling, Money is the legal 
currency of Great Britain. 

403. The Unit of Eng. Money is the Pound Sterlifig. 

Table. 

4 Farthings (far.) = 1 Penny ....(?. 
12 Pence = 1 Shilling. . . . «. 

20 Shillings = { ; ^-jf - - : : -• 

The value of a Sovereign in United States money is $4.8665. 

Other Denominations. 

2 Shillings («.) = 1 Florin , , , . fl. 
5 Shillings = 1 Crown . , , . cr. 

404. The Coin of Great Britain in general use consists of gold, 
silver, and copper j as follows : 

405. Gold, The sovereign and half-sovereign. 

4:06« Silver, The crown, half-crown, florin, shilling, six- 
penny, and three-penny piece. 

407. Copper, The penny, half -penny, and farthing. 



£. 8. d. far. 

1=20=240=960 

1= 12= 48 

1= 4 
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m 

PEENCH MONEY. 

408. French Money is the legal money of France 
and is h decimal currency. 

409. The Unit of French Money is the Silver Franc. 

Table. 

fr, dc. et, m. 



1 = 10 = 100 = 1000 

1 = 10 = 100 

1 = 10 



10 Millimes (w.) = 1 Centime . . cL 
10 Centimes = 1 Decime . . dc. 
10 Decimes = 1 Franc . . . /r. 

The value of a franc in U. S. money of account is $.193. 

410. The Coin of France consists of gold, silver, and bronze. 

411. Gold. The 100, 40, 20, 10, and 5 franc pieces. 

412. Silver. The 6, 2, and 1 franc, the 50 and the 25 centime 
pieces. 

413. Bronze. The 10, 5, 2, and 1 centime pieces. 

GEEMAN MONEY. 

414. The jf^ew JEtnpire of Germany has 

adopted a new and uniform system of coinage. 

• 415. The Unit is the '^MarJc^^ {Reichsmark), equal 

to 23.85 cents, U. S. Money. 

A pound of gold .900 fine is divided into ISOJ. pieces, and the ^ 
part of this gold coin is called a *' Mark," and this is subdivided 
into 100 pennies {Pfennige). 

416. The Coin of the New Empire consists of gold, silver, and 
nickel, and is asfollows : 

417. Gold. The 20, the 10, and the 5-mark pieces. 

418. Silver* The 2, and the 1-mark, and the 20-penny pieces. 

419. Nickel. The 10, and the 5-penny, and pieces of less 
valuation. 

The 10-mark piece (gold) is equal to 3J P. Thalers (old). 
The 1-mark (silver) is equal to 10 S. Groschen, or 100 pennies. 
The 20-penny (silver) is equal to 2 S. Groschen, or J of a mark. 
The 10-penny (nickel) is equal to 1 S. Groschen, or ^ of a mark. 
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Si 






OS 

CO 
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QQ 



QQ 
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y^ 



P 
QQ 
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QO 



P 



o 

OS 

p 

OS 



I 



1 



1. Definition of Time. 

2. Standard Unit. 3. Table. 
4. Rule for Leap Year, I, II. 

1. For what Used. 

3. Standard Unit. 

C 1. Circle. 2. CircHmference. 
3. Defs. < 3. Arc. 4. Right Angle. 
' 5. Degree. 

4 Measure of an Angle. 6. Table. 

1. Counting. Table. 

2. Paper. Table. 

3. Books. Table. 



'' 1. Defs. 



i 



2. 



3. 



5. 



6. 



U. S. 
Money. 

Canada 
Money. 

English 
Money. 

French 
Money. 

German 
Money. 



1. Money. 2. Specie. 3. Pa- 
per Money. 4. Currency. 
6. Mint. 6. Alloy. 

1. Definition. 

2. Unit. 3. Table. 
4 Coin. 

1. Definition. 

2. Denominations. 

3. Coin. 

1. Definition. 

2. Unit. 3. Table. 

4. Coin. 

1. Definition. 

2. Unit. 3. Table. 
4. Coin. 

1. Definition. 

2. Unit. 

3. Coin. 
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REDUCTION. 

421. JReduction of Denominate lumbers 

is the process of changing their denomination without 
altering their yalaa 

422. Denominate numbers may be changed from 
higher to lower denominations, or from lower to higher 
denominations. 

423. To reduce denominate numbers from hig^h* 
er to lower denominations. 

ORAL BXEMCIS E8» 

1. How many inches in 3 ft. ? In 5 ft. ? In 4 ft. 10 in.? 

2. How many feet in 5 yd. 2 ft. ? In 1 rd. 10 ft. ? 

3. Reduce 12 fath. 4 ft. to feet. 15^ hands to inches. 

4. How many quarters in 3^ yd.? How many eighths ? 

5. How many chains in 1^ mi.? How many rods ? 

6. In 3^ sq. yd., how many sq. ft. ? In 7 sq. yd. 5 sq. ft. ? 

7. In 10 A., how many sq. ch. ? How many sq. rd. ? 

8. Change 3 cu. yd. to cu. ft. 3 cd. ft. to cubic feet. 

9. Change 4 cords to cord feet. 2 perch to cubic feet. 

10. How many quarts in 2 gal. 3 qt. ? In 5^ gal. ? 

11. In 4 bu. 1 pk., how many pecks? Quarts? Pints? 

12. In 2 pints, how many fluidounces ? Fluidrachms ? 

13. How many pints in 3 pk. ? In 2 pk. 6 qt. ? 

14. How many half-pecks in 1^ bu. ? In 3^ bu. ? 

15. In 5 lb. Troy, how many ounces ? In 5 lb. Avoir. ? 
16; How many pounds in 5 cwt. 20 lb. ? In 4| cwt. ? 

17. In 5 dr., how many scruples ? How many grainy? 

18. In 2 bu. 20 lb. of wheat, how many pounds ? 
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19. How many minutes in 5 hr. 40 min. ? In 4^ hr. ? 

20. In J a sign, how many degrees ? Geographic miles ? 

21. In 10 gross 9 doz., how many dozen ? In 7| gro.? 

22. In 2 reams of paper how many quires ? Sheets ? 

^3. In £5 10s., how many shillings ? In 3^ sov. ? 

24. In 5 francs how many centimes ? In 10^ francs ? 

25. How many pence in 1^ crowns ? In 12 florins ? 

26. How many crowns in £5 ? How many florins ? 

27. How many pennies in 3 marks ? In 5^ marks ? 

424. Principle. — Denominate Numbers are changed 
to lower denominations hy Multiplication. 

WRITTEN EXERCISES, 

425. 1. Reduce 33 rd. 4 yd. 2 ft. 10 in. to inches. 

OPERATION. Analysis. — Since 1 rd. is equal 

28 rd. 4 yd. 2 ft. 10 in. ^ ^ 7^., there are 5^ times as 



H 



many yards as rods, to which add 
the given number of yards ; 28 x 5 J^ 
158 yd. 4-4=158, the number of yards in 

3 28 rd. 4 yd. 

. ^ , -, Since 1 yd. is equal to 3 ft., there 

are 3 times as many feet as yards, 
I 2 to which add the given number of 

5 7 2 2 in. ^®®* ; 158 x 3 + 2=476, the number 

oifeet in 28 rd. 4' yd. 2 ft. 
Since 1 ft. is equal to 12 in., there are 12 times as many inches 
as feet ; 476 x 12 + 10=5722, the number of inchea in 28 rd. 4 yd. 
2 ft. 10 inches. 

2. Reduce 7 lb. 10 oz. 16 pwt. 11 gr. to grains. 

3. In 3 T. 6 cwt. 21 lb. 12 oz., how many ounces ?. 

4. How many inches in 12 fathoms 3 ft. 10 in. ? 

5. Change 6 wk. 5 da. 9 hr. 25 min. to minutes. 



REDUCTION. 
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Rule. — ^I. Multiply the units of the highest denomina- 
tion of the given number by that number of the scale that 
will reduce it to the next lower denomination, and to the 
product add the number of that denomination given. 

II. Proceed in like manner with this and each successive 
denomination obtained, until the number is reduced to the 
required denomination. 



Eeduce 

6. 12 mi. 36 rd. 10 ft. to ft. 

7. 10 rd. 5^ ft. to inches. 

8. 27f yd. to eighths. 

9. 1 A. 15 sq. yd. to sq. ft. 

10. 2 sq. mi. 125 A. to P. 

11. 14 sq. mi. to acres. 

12. 3 mi. 51 ch. 6 1. to links. 

13. 75 Cd. 6 cd. ft. to cu. ft. 

14. 12 hhd. 21 gal. to pt. 

15. 24 bu.,3 pk. to quarts. 

16. Cong. 4, 0.5,f58tof3. 

17. 31J gal. to gills. 



Change 

18. 7 T. 9 cwt. 18 lb. to lb. 

19. 22 lb. 10 oz. to pwt. 

20. R, 16, I 7, 3 3, to 3. 

21. 1 common year to min. 

22. The summer mos. to sec. 

23. 1 leap year to hours. 

24. 10 S. 22° 5' to min. 

25. 5 bundles to quires. 

26. 6 Gr. gross to dozens. 

27. 326^ sov. to pence. 

28. 26i fr. to centimes. 

29. £34^ to pence. 



30. How much is 5 lb. 9 oz. 14 pwt. of gold dust worth, 
at 1. 75 a pwt. ? 

31. How many rods of fence will enclose a farm f of a 
mile square ? 

32. If 1 barrel will hold 2 bu. 3 pk., how many barrels 
will be required to hold 1548 bu. 1 pk. ? 

33. How many boxes, each containing 12 lb., can be 
fiUed from a hogshead containing 9 cwt. 60 lb. of sugar ? 

34. If I buy 9 bu. of chestnuts at |4f a bushel, and 
retail them at 12^ cents a pint, what is my whole gain ? 
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35. How many times will a wheel 16J ft in circumfer- 
ence revolye in running 42 miles ? 

36. How many minutes less in every autumn of a com- 
mon year than in either spring or summer ? 

37. If it require 4 reams 10 quires of paper to print a 
book^ how many sheets are required ? 

38. At 12^ cents each, what will be the cost of 2 great 
gross of writing books ? 

39. If a clock tick seconds, how many times will it tick 
during February, 1877 ? 

40. If your age is 21 yr. 26 da., how many minutes old 
are you, if 5 leap years have occurred in that time ? 

41. If a vessel sail 120 leagues in a day, how many 
statute miles does she sail ? 

42. How many pint, quart, and 2-quart bottles, of each 
an equal number, can be filled from a barrel of 31i^ gallons? 

43. In the eighteenth century, how many hours? 

44. How large an edition of a 12mo book can be printed 
from 2 bales, 2 bundles, 15 quires of paper, allowing 8 
sheets to the volume ? 

45. How many pages, 2 pages to each leaf, will there 
be in an 8vo book, containing 16 fully printed sheets ? 

How many pounds 



46. In 36J centals of grain ? 

47. In424bbl. of flour? 

48. In 29.5 quintals of fish ? 

49. Inlie^bbl. of salt? 

50. In 63.25 kegs of nails ? 



51. In .75 of 75 bu. of salt ? 

52. In 125| bu. of wheat ? 

53. In I of 21648 bu. oats ? 

54. In .7 of 40 bu.com meal? 

55. In 7.5 casks of lime? 



What is the value in U. S. Money 



56. Of 28 sovereigns ? 
67. Of £25 10s. ? 



V 



58. Of 25 francs ? 

59. Of 42^ marks ? 
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426. To reduce denominate numbers firom lower 
to higher denominations. 

OnAL EXBBCI8E8, 

1. How many feet in 108 in. ? How many yards ? 

2. How many square yards in 63 sq. ft.? Jn 85 sq. ft.? 

3. How many chains in 200 1. ? In 425 1. ? In 674 1. ? 

4. In 81 cu. ft., how many cu. yd. ? How many cd. ft. ? 
6. How many cords in 100 cd. ft. ? In 256 cu. feet? 

6. Change 120 sq. ch. to A. 80 P. to square chains. 

7. In 162 in., how many hands ? Spans ? Feet ? 

8. In 112 pt., how many quarts? Pecks ? Bushels ? 

9. How many gallons in 46 qt. ? 96 pt. ? 128 gi. ? 

10. Reduce 0. 160 to Cong. ; f 3 90 to f | . 

11. Change 96 oz. to Troy pounds ; to Aroir. 

12. Reduce 3 45 to oz. ; 3 75 to pounds. 

13. In 400 pwt., how many oz. ? How many lb.? 

14. In 508 lb., how many cwt. ? In 1276 lb. ? 

15. In 630 lb. of wheat, how many bushels ? 

16. In 140 da. how many wk. ? Months, of 30 da. each ? 

17. Change 1200 min. to hours. 84 hr. to days. 

18. How many doz. are 240 eggs ? How many gross ? 

19. How many degrees in 180'? Minutes, are 240"? 

20. In 90 objects, how many score? Sets ? Pairs? 

21. In 120 quireg of paper, how many reams ? Bundles ? 

22. In 120d. how many shillings ? Crowns ? Florins ? 

23. In 500 pennies, how many marks ? 

427. Principle. — Denominate numbers are changed 
to higher denominations by Division, 



I 



11)316 half-yd. 
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WBITTEN EXEBCISBB, 

428. 1. Change 5722 inches to rods. 

Analysis. — Since 12 in. 
make 1 ft., m 5723 m. 

3 ) 4 7 6 ft. + 1 in. 12 in. are contained times 

r 1 TTTli J I o jsi. "1 5722 in., or 476 ft. and 

54) 158 yd. + 2 ft. -^ • 

* L J " 10 m. more. 

2 2 Since 3 ft. make 1 yd. , 

in 476 ft. there are 158 

yd. and 2 ft. more. 

2 8 rd. + 4 yd. And since ^ yd. make 

5722 in. = 28 rd. 4 yd. 2 ft. 10 in. 1 rd.. in 158 yd. there are 

28 rd. and 4 yd. more. 
In order to divide by 5 J, both dividend and divisor may be re- 
duced to halves before dividing. In this case the remainder, if any, 
is Mives, which may be reduced to integers. 

2. Eeduce 157540 minutes to weeks. 

3. Eeduce 80820 links to miles. 

4. Change 487630 pwt. to pounds. 

EuLE. — I. Divide the units of the given denomination 
by that member of the scale which is equal to a unit of the 
next higher denomination, and write the remainder as a 
part of the answer. 

II. In like manner, divide this and each successive quo- 
tient until reduced to the denomination required. The 
last quotient, with the remainders annexed, is the required 
result. 



How many 

5. Miles are 3168000 in. ? 

6. Acres are 256800 P.?- 

7. Sq. mi. are 27878400 sq. ft ? 

8. Cu. ft. are 216840 cu. in. ? 

9. Cords are 38042 cu. ft. ? 



Eeduce 

10. 30876 gills to hhd. 

11. 27072 qt. to bushels. 

12. 66742 pt. to barrels. 

13. 103720 pt. to gallons. 

14. I 8106 to Cong. 



i 
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How many 

15. Pounds Troy are 85894 gr. ? 

16. Tons are 51570 pounds? 

17. Cwt. are 40607 ounces ? 

18. Pounds are 3000 pwt? 

19. Bu. are 12060 lb. of wheat ? 

20. Bbl. are 3038 lb. of flour ? 

21. Bu. are 6496 lb. of oats ? 

22. Quln. are 3172 lb. of fish ? 

23. Weeks are 3114061 sec. ? 

24. Months are 8263420 min. ? 

25. Degrees are 2007200" ? 

26. Deg. are 5270 Naut. mi. ? 



Beduce 

27. 120400 pens to gro. 

28. 2734 eggs to dozens. 

29. 5020 balls to scores. 

30. 10738 sheets to rm. 

31. 6048 quires to bun. 

32. 24684d. to crowns. 

33. 4076s. to florins. 

34. $194.66 to half-sov. 

35. 42346 far. to £. 

36. $86.85 to francs. 

37. $225.40 to sov. 

38. $57.70 to marks. 



39. If the Atlantic Cable is 3200 mL in length, and 
cost 10 cents a foot, what was its entire cost ? 

40. If a cubic foot of gray limestone weigh 175 lb., 
what is the weight of a cubic yard ? 

41. What is the cost of a load of oats weighing 1860 
lb., at $.56 a bushel? 

42. In a storm at sea, a ship changed her longitude 423 
geographic mi. How many degrees and minutes ? 

43. How much time will a person gain in 40 yr., by 
rising 25 min. earlier and retiring 20 min. later every day, 
counting 9 leap years in the time ? 

44. What will a peck of clover-seed cost, at $.12J- a lb.? 

45. What will a ton of corn-meal cost, at $1.20 a bu. ? 

46. An Illinois farmer sold a load of com weighing 
2496 lb., and a load of oats weighing 1920 lb. ; for the 
corn he received $.62 a bushel, and for the oats $.44 a 
bushel. What did he receive for both loads ? 
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REDUCTION OF DENOMINATE FBAOTIONS. 

439. A Denominate Fraction is a fraction 
whose integral unit is a denominate number. Thus, ^ of 
a week, . 7 of an acre, are denominate fractions. 

The Principles, Operations, and Analyses of the redaction of de- 
nominate fractions are essentially the same as those of denominate 
integers. 

430. To reduce denominate fractions from higlier 
to fractions of lower denominations. 

OMAI, BXEBCISJES, 

1. Reduce -h oid> gallon to the fraction of a pint. 

Analysis. — Since in 1 gal. there are 4 qt., in ^ gal. there are ^ 
of 4 qt., or J qt. ; and since in 1 qt. there are 2 pt., in J qt. there 
are } of 2 pt, or ^ pt. Hence ^^ gal. eqaals i pt. 

2. Reduce ^ lb. Troy to the fraction of an oz. 

3. What part of a pint is ^ of a qt. ? i^ of a pk. ? 

4. What decimal part of a day is .12 of a week? 
Analysis. — Since in 1 wk. there are 7 days, in .12 wk. there are 

.12 of 7 da., or .84 da. Hence .12 wk. equals .84 da. 

5. What part of a peck is .02 of a bu.? .07 bu. ? .25 bu. ? 

6. Reduce .5 gal. to the fraction of a quart ? Of a pint ? 

7. What part of an inch is ^ of a foot ? ^ of a yard ? 

8. Change .04 of a pound to the decimal of an ounce. 

WRITTEN EXEItCIS E8, 

431. 1. Reduce ^ of a bushel to the fraction of a pint. 
OPERATION. Analysis.— Same as for oral 

^ bu. X 4 = A pk. <in^o^ (430.) 

* ^ * ^ * . Multiply successively by 4, 8, 

^ pk. X o — f qt. ^^^ g^ ^^g numbers in the descend- 

"l qt. X 2 = 4^ pt. iug scale required to reduce bush- 

Or, ^Xf X^Xf = 4^pt. elstopints. (425.) 
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2. Bednce j^ of a rod to the fraction of a foot. 

3. Change ^^^ of an oanee to the fraction of a grain. 

4. What part of a pint is -^ of a hogshead ? 
6. What part of a shilling is .012 of a £? 

Rule. — Multiply the fraction of the higher denomina- 
tion by the numbers as factors in the descending scale sue- 
cessively between the given and the required denomination, 
(426.) 

6. What part of an ounce is ^^ of a pound Avoir. ? 

7. Reduce j^^ of an acre to the fraction of a sq. rd. 

8. Reduce .005 of a bushel to the decimal of a pint. 

9. What part of a yard is f of ^ of a rod ? 

10. Change .0000625 mi. to the decimal of a foot. 

11. What part of an ounce Troy is f of | of 2 pounds ? 

12. What part of a yard is -g-^ of a mile ? 

13. What fraction of a link is ^ of a rod ? 

14. What part of a minute is .000175 of a day ? 

15. What part of a sq. rd. is ^^ of 4^ times -^y A. ? 

432* To reduce denominate fractions to integers 
of lower denominations. 

OJtAI, EXBBCIRES, 

1. How many hours in | of a day ? 

Analysis. — Since in 1 da. there are 24 hr., in j of a day there are 
I of 24 hr., or 16 hr. Hence f da. equals 16 hr. 

2. How many minutes in -^ hr. ? In ^ hr. ? In J hr. ? 

3. How many quarts in | pk. ? In J bu. ? In ^ bu. ? 

4. How many ounces in .5 of a pound ? 

Analysis. — Since in 1 lb. there are 16 oz., in .5 lb. there are .5 of 
16 oz., or 8 oz. Hence .5 Ih. eqoals 8 oz. 

10 
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5. How much is .7 hr. ? .25 hr.? .15 hr. ? .8 hr. ? 

6. How many yards in -j^ of a rod ? In f of a rod ? 

7. How many cwt. in | of a ton ? How many pounds ? 

8. Change to pints i gal. J pk. -^ bu. f of 2 pk. 
.9. Change ^ of an acre to sq. rd. -f- sq. yd. to sq. ft. 

10. How many pecks in .75 bu. ? Quarts in 1.25 pk. ? 

11. Change | lb. to oz. .45 oz. topwt. .53 cwt. to lb. 



WRITTEN EXEKCI8E8. 

433. 1. Reduce \ bu. and .645 da., each to integers of 
lower denominations. 



1st operation. 
|bu.x4=:-^ = 3ipk. 
i pk. X 8 = I = 2f qt. 
fqt. x2=: i =lipt. 
I bu. = 3 pk. 2 qt. 1\ pt. 



1st OPERATION. 

.645 da. X 24 = 15.48 hr. 
.48 hr. X 60 = 28.8 min. 
.8 min. x 60 = 48 sec. 
.645 da. =15 hr. 28 min. 48 sec. 



1. The analyses of the above are the same as in (425) and (430). 

2. The following methods may be regarded as most convenient in 
practice, since the operations are performed without rewriting the 
fractional part of each product. 



2d operation. 
5 

4 



2d operation. 
.645 d& 
24 



6)20(3pk. 2qt. l^pt. 
4 18 

1 2 

6 ) 8 pt. 8 I bu. =3 pk. 2 qt. 1| pt. 

_? 6 ) 1 6 qt. 



12 
4 



2580 
129 

1 5.4 8 hr. 
60 

2 8.8 min. 
60 



4 8.0 sec. 
.6 4 5 da. = 1 5 hr. 2 8 min. 4 8 sec. 
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Reduce to integers of lower denominations, 



2. a of a £. 

3. .35 lb. Apoth. 



6. .625 of a fath. 

7. .55 lb. Avoir. 



4. ^ of a mi. 

5. .75 lb. Troy. 

EuLE. — I. Multiply the given fraction or decimal hy 
that number in the scale that will reduce it to the next 
lower denomination, (435.) 

II. Proceed in like manner with the fractional part of 
each successive product, until it is reduced to the denomi- 
natio7i required. 

III. The integral parts of the several products, arranged 
in their proper order, is the required result 

Find the value in integers of lower denominations, 



8. Of^mo. 

9. Of .555£. 

10. Of^A. 

11. Of I of I IK 

12. Of ^ cu. yd. 

13. Of .1934 S. 

14. Of f ? .7. 



15. OflHT. 

16. Of .875 hhd. 

17. Of f sq. rd. 

18. Of Bb if. 

19. Of ^ Gr. gro. 

20. Of .67 lea. 

21. Of.l25bbl. 



22. Of .578125 bu. 

23. Of .6625 mi. 

24. Of i of 5i T. 

25. Of I of 3f A. 

26. Of f of 3| Cd. 

27. Of I of .225 mi. 

28. Of .3125 ream. 



29. At 8^ cents a pound, what will Jf t. of cheese cost ? 

434. To reduce denominate fractions from lower 
to fractions of higher denominations. 

okaIj exercises, 

1. Reduce f of a peck to the fraction of a bushel. 

Analysis. — Since 4 pk. make 1 bu., there are \ as many bushels 
as pecks ; J^ of f pk. = -^^ or J bu. Hence | pk. equals J bu. 

2. Reduce f of a pint to the fraction of a gallon. 

3. What part of a pound Avoir, is -| oz. ? 

4. What part of a week is | da. ? J da. ? f da. ? -J- da. ? 
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5. What decimal part of a gallon is .28 of a quart ? 

An ALTSia— Since 4 qt. make 1 gal., there are J as many gallons 
as quarts ; ^ of .28 qt. is .7 gal. Hence .28 qt. equals .7 gal. 

.6. Change .32 of a pint to the decimal of a quart. 

7. What decimal of a pound Troy is .48 oz. ? .84 oz. ? 

8. What decimal of a week is .35 da. ? .63 da. ? 

9. Change . 72 in. to the decimal of a foot. Of a yd. 

WBITT EN EX BUCISES, 

435. 1. What fraction of a bushel is ^ of a pint ? 

OPERATION. . T^• -J 

Analysis. — Divide successive- 
f pt. -r- 2 = I qt. jy Y)Y 2, 8, and 4, the numbers in 

^ qt. -=- 8 = ^ pk. the ascending scale required to 

TgV pk. -T- 4 = -gV hu. ^^^<5e pints to bushels. (428.) 

Or, ^xixixi^Abu. Hence J pt. = ,\, bu. 

2. Eeduce ^ of a gill to the fraction of a gallon. 

3. Change -f of a shilling to the fraction of a £. 

4. Eeduce .64 of a pint to the decimal of a busheL 

5. What part of a pound Troy is .576 of a grain ? 

Rule. — Divide the fraction of the lower denomination 
by the numbers as factors in the ascending scale successively 
between the given and the required denomination. (438.) 

6. What decimal of a ton is .8 lb. ? .36 of a cwt. ? 

7. Reduce Jf of a cord foot to the fraction of a cord. 

8. Reduce .216 gr. to the decimal of an ounce Troy. 

9. What part of a ton is -^ of a pound ? 

10. What part of a day is |^ of a minute ? .12 hr. ? 

11. What decimal of a rod are 3.96 in. ? 

12. How much less is f of a pint than -j-J^ of a hhd.? 

13. What part of an acre is ^ of a square rod ? 
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t 

436. To reduce a compound denominate num- 
ber to a fraction of a Ugher denomination* 

OltAIj JSXEMCIS ES. 

1. What part of a pound are 4 oz. ? 8 oz. ? 10 oz. ? 

2. What part of a foot are 9 in. ? What part of a yard ? 

3. What part of a bushel are 2 pk. 4 qt. ? 

Analysis.— 1 bu.=: 32 qt., and 2 pk. 4 qt.= 20 qt. ; 20 qt.=|f bu. 
= f bu., or .625 bu. Hence 2 pk. 4 qt. = f bu., or .625 bu. 

4. What part of a yard are 2 ft. 6 in. ? Are 18 in. ? 

5. What part of 3 lb. Troy are 1 lb. 6 oz. ? Are 9 oz. ? 

6. What part of 5 gal. are 2 gal. 2 qt. ? 3 gal. 1 qt. ? 

7. Reduce 12 oz. to the decimal of 3 lb. Avoir. 

8. What fraction of 3 Cd. 6 cd. ft. are 2 Cd. 4 cd. ft. ? 

9. What part of 3 pk. are 1 pk. 4 qt. ? Are 2^ pk. ? 

WItlTTEN EXERCISES. 

437. 1. What decimal of a pound Troy are 2 oz. 14 pwt.? 

1st operation. ANALTSis.—Since 20 pwt. make 

20)14 pwt. ^ ^^M t'^ere are ^ as many ounces 

1 o\ o *^ pennyweights ; and ^ as many 

12 )2.7 oz . pounds as ounces (428). Hence 

. 2 2 5 lb. = ^ lb. 2 oz. 14 pwt. =.225 lb., or changed 

to B. fraction y by 283, is -^j^ lb. 

2d operation. Analysis. — In order to find 

2 OZ. 14 pwt. =: 5 4 pwt. ^^^ P^"^ ^^^ compound number 

-« 94.0 f is of another, both must be ?iA» 

' 1' • numberSj and must be reduced to 

•jheS" = a lb. = .2 2 5 lb. the lowest denomination in either. 

Thus, 2 oz. 14 pwt. are equal to 
54 pwt., and 1 lb. is equal to 240 pwt. Hence 2 oz. 14 pwt.= ^^^ lb. 
= ^ lb., or, reduced to a decimal, by 285, .225 lb. 

2. Reduce 3 gal. 3 qt. IJ pt. to the fraction of a bbl. 

3. Beduce 3 cd. ft. 8 cu. ft. to the decimal of a cord. 
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Rule.— I. Divide the units of the lowest denomination 
given by that number in the scale which is equal to a unit 
of the next higher denomination, and annex the quotiefit as 
a decimal to the number given of that denomination. 

II. Proceed in like manner until the whole is reduced to 
the de7iomination required. Or, 

Reduce the given number to its lowest denomination for 
the numerator of the required fraction, and a unit of the 
required denomination to the same denomination for the 
denominator, and reduce the fraction to its lowest terms, 
or to a decimal. 

1. If the given number contain a fraction, the denominator of 
this fraction must be regarded as the lowest denomination. 

2. The pupil may be required to give the answers either in the 
form of a fraction, or of a decimal, or both. 

4. Eeduce 13 gal. 3 qt. 3.62 gi. to the decimal of a hhd. 

6. What part of a pound Troy are 10 oz. 13 pwt. 9 gr. ? 

6. What fraction of 2 T. 7 cwt. 28 lb. are 5 cwt. 91 lb. ? 

7. What part of 3 A. 80 P. are 51.52 P. ? 

8. What part of a f $ are f 3 5 n; 36 ? 

9. Change 126 A. 4 sq. ch. 12 P. to the decimal of a Tp. 

10. What decimal part of 25° 42' 40" are 7° 42' 48" ? 

11. From a hhd. of molasses 28 gal. 2 qt. were drawn. 
What part of the whole remained ? 

12. What decimal of a league are 2 mi. 3 rd. 1 yd. 3f in.? 

13. What part of 3 bbl. of flour are 110 lb. 4 oz. ? 

14. What decimal part of a ton is \ of 22| lb. ? 

15. Reduce .45 pk. to the decimal of 1} bu. 

16. What part of 54 cords of wood are 4800 cu. ft. ? 

17. Change 18s. 5d. 2-^ far. to the fraction of a £. . 
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REVIEW. 
WBITTEN EXAMPZE8. 

438. 1. How many steps of 30 in. each must a person 
take in walking 21 miles ? 

2. How long will it take one of the heavenly bodies to 
move through a sextant, at the rate of 3' 12" a minute ? 

3. Reduce £10 18s. 6d. to United States Money. 

4. Paid $425.75 for 2| tons of cheese, and retailed it at 
12|^ cents a pound. What was the whole gain ? 

5. Reduce 580 francs to United States Money. 

6. Change $291.99 to Sterling Money. 

7. What cost 30 bu. 2 pk. 1 qt. of beans, at $4.20 a bu. ? 

8. Bought 15 cwt. 22 lb. of rice at $4.25 a cwt., and 6 
cwt. 36 lb. of pearl-barley at $5.60 a cwt What would be 
gained by selling the whole at 6J cents a pound ? 

9. How many bushels of corn in 36824 lb., Illinois 
standard ? Louisiana ? New York ? 

10. 5000 bu. of oats in Ohio are equal to how many 
bushels in Connecticut, by weight ? In New Jersey ? 

11. If I buy 16 T. 3 cwt. 3 qr. 24 lb. of Eng. iron, by 
long ton weight, at 3d. a lb., and sell the same at $140, 
by the short ton, what do I gain by the transaction ? 

12. How many carats fine is a piece of gold | pure ? 

13. How many acres in a piece of land 105 ch. 85 1. 
long, and 40 ch. 15 1. wide ? 

14. If 10 lb. of milk make 1 lb. of cheese, what will it 
cost at 1 cent a pound to manufacture the cheese that 
can be made from 90000 lb. of milk ? 

15. At $75f an acre, what is the value of a farm 189.5 
rd. long and 150 rd. wide? 
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16. What cost 2 bu. 3 pk. 6 qt. of green peas, at $.30 a 
peck ? 

17. What cost 3 T. 17 cwt. 20 lb. of hay, at $22i a ton ? 

18. If a grocer's scales give i oz. short of true weight 
on every pouod, of how much money does he defraud his 
customers, in the sale of 3 bbl. of sugar, each weighing 2 
cwt. 10 lb., at 12^ cents a pound ? 

19. If 37 A. 128 P. are sold from a farm containing 
170 A. 16 P., what part of the whole remains ? 

20. Paid 1526.05 for Si tons of cheese, and retailed it 
at 9^ cents a pound. How much was the whole gain ? 

21. How many bushels of oats in Connecticut are 
equivalent in weight to 2500 bushels in Iowa ? 

22. How many centals of barley in California are equiv- 
alent to 1500 bushels in Missouri ? 

23. A man sold 12 bu. 3 pk. 6 qt. of cranberries at $3|- 
a bikshel, and took his pay in flour at 4 cents a pound. 
How many barrels should he receive ? 

24. If 3 T. 12 cwt. 20 lb. of ground plaster cost $15.75, 
what will be the cost of 5 T. 80 lb. at the same rate ? 

25. Bought 37 Cd. 48 cu. ft. of wood for $129.81, and 
there was but 13 Cd. 59 cu. ft. delivered. What part of 
the money should be paid ? 

26. If a grocer's gallon measure is too small by 1 gi., 
what does he make dishonestly in selling 2 hhd. of mo- 
lasses, averaging 58 gal. 2 qt. 1 pt. each, worth $.80 a gal. ? 

27. How many reams of paper are required to supply 
4500 subscribers with a weekly newspaper for 1 year ? 

28. A publisher printed an edition of 10000 copies of a 
12mo book of 336 pp. How much paper did he use, 
allowing 1 quire to each ream for waste ? 
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ADDITIOIT. 

439. Denominate numbers are added, subtracted, muU 
tipUedy and divided by the same general methods as are 
employed for like operations in Simple Numbers. 

The corresponding processes are based upon the same 
principles. The only modification of the rules needed is 
that which is required by a varying scale instead of a 
uniform scale of 10. 

The principles will be made sufficiently plain in the operations 
and analyses to render special rules unnecessary. 

WBITTJEN EXERCISES, 

440. 1. Find the sum of 4 cwt. 46 lb. 12 oz., 12 cwt. 
9^ lb., ^ cwt., and 21| lb. 

Analysis. — Write the numbers so that units 
of the same denomination stand in the same 
column, and beg^n at the right to add. 

The sum of the ounces is 30, equal to 1 lb. 
14 oz. Write the 14 oz. under the column of 
ounces, and add the 1 lb. to the pounds of the 
next column. 

19 2 14 '^^® ^^^^ ®^ *^® pounds is 102 lb., equal to 1 

cwt. and 2 lb. Write the 2 lb. under the 
column of pounds, and add the 1 cwt. to the cwt. of the next column. 
The sum of the cwt. is 19 cwt., which write under the column of 
cwt. Hence the entire sum is 19 cwt. 2 lb. 14 oz. 

2. What is the sum of -^ wk., | da., and | hr. ? 

Analysis.— First find the 
value of each denominate 
fraction in integers of lower 
denominations (433), and 
then add the resulting com- 
pound numbers. Or, 

12 22 30 



OPERATION. 


cwt. 


lb. 


oz. 


4 


46 


12 


12 


9 


8 


2 


25 







21 


10 





1st operation. 






da. 


hr. 


min. 


sec 


i^wk. 


= 4 


21 


36 


00 


1 da. 


— 


14 


24 


00 


1 hr. 


— 




22 


30 
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2d operation. Reduce the given 

a ^ __ 3 yf^^ fractions to fractions of 

, 1 L- *^® same denomination 

i nr. = :^-g Wk. (434), then add the re- 

■^ wk. + ^ + Th = Hi ^^ suits andfind the value 

Hf wk. = 5 da. 12 hr. 22 min. 30 sec. of their sum in integers 

of lower denominations. 

If denominate fractions occur in the given numbers, they should 
be reduced to integers of lower denominations (433) before adding. 

3. Add 7 yd. 2 ft., 5 yd. 1} ft., 2 ft. 9^ in., 3 yd. 1 ft. 
6^ in., 2J ft., and 4^ yd. 

4. Add 5 Cd. 7 cd. f t., 2 Od. 2 cd. ft. 12 cu. ft, 6cd.ft. 
15 en. ft., 7f Cd., and 3 Cd. 2 eu. ft. 

5. What is the sum of If hhd., 36 gal. 3 qt. IJ pt, 
■J gal., 2 qt. f pt., and 1.75 pt. ? 

6. What is the sum of | of a day added to ^^^ of an hour ? 

7. To I of a hhd. add | of 10 gal. 

8. What is the sum of 224- cwt., 26| lb., and 14 oz. ? 

9. Add 5^ Peh., 18 cu. ft., 86.6 cu. ft., and f Pch. 

10. Find the sum of Bb 4 ? 6 3 5, and fi) 6 ^ 4^^ 3 9j. 

11. A Missouri farmer received 1.75 a bushel for 4 loads 
of com ; the first contained 48.4 bu., the second 2626 lb., 
the third 36| bu., and the fourth 41 bu. 52 lb. What 
did he receive for the whole ? 

12. Bought three loads of hay at 115 a ton. The first 
weighed 1.125 T., the second 1| T., and the third 2750 lb. 
What did the whole cost ? 

13. When B was born, A's age was 3 yr. 9 mo. 24 da. ; 
when C was bom, B's age was 12 yr. 19 da. ; when D was 
born, C's age was 5 yr. 11 mo., and when E was bora, 
D's age was 10 yr. 1 mo. 20 da. What was A's age on 
E's birthday ? 
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rd. 


yd. ft. 


in. 


25 


2 2 


6.3 


12 


4 


11.6 


12 


3(4)1 


6.7 




i- 1 


6 
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SUBTRAOTIOl!^'. 

WRITTEN MXERCISES, 

441. 1. From 25 rd. 2 yd. 2 ft. 6.3 in., subtract 12 rd. 

4 yd. 11.6 in. 

Analysis. — Write the numbers 
so that units of the same denomina- 
tion stand in the same column, and 
begin at the right to subtract. 

Since 11 .6 in. cannot be subtracted 
from 6.3, take 1 ft., equal to i2 in., 
from the 2 ft., leaving 1 ft., and add 
it to the 6.3 in., making 18.6 in. 
1 '^ ^ ^ • * Subtract 11.6 in., and write the re- 

mainder, 6.7 in., under the inches. 
Since 1 ft. has been taken from 2 ft., subtract ft. from 1 ft., 
and write the remainder 1 ft. under the feet. 

Since 4 yd. cannot be taken from 2 yd., take 1 rd., equal to 51^ yd., 
from 25 rd., leaving 24 rd., and add it to the 2 yd., making 7 J yd. 
Subtract 4 yd. from 7J yd., and write the remainder, 3J yd., under 
the yards. , 

Since 1 rod has been taken from 25 rd., subtract 12 rd. from 24 rd., 
and write the remainder, 12 rd. , under the rods. 

The i yd., reduced to feet and inches, and added to 1 ft. 6.7 in. 
of the remainder, gives 12 rd. 4 yd. .7 in. 

2. From 1| bu. subtract f bu. 

OPERATION. Analysis. — First 

1| bu. =r 1 bu. 2 pk. 4 qt. pt. fi°d the value of each 

^ V ^ q 1 1 1 denominate fraction in 

" ' ^ integers of lower de- 

3 2^ nominations (433), 

^ and subtract the less 

^ value from the greater. 

1| bu. =i^ bu. ; ^ bu. — f bu. =ff bu. Or, reduce the given 

If bu. = 3 pk. 2 qt. f pt. fractions to fractions 

of the same denomi- 
nation (434), then subtract the less from the greater, and find the 
value of their difference in integers of lower denominations. 
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3. From a pile of wood containing 42 Cd. 5 cd. ft., 
take 16 Cd. 6 cd. ft. 12 cu. ft., and how much remains ? 

4. From the sum of f of 3f mi. and 17-^ rd., take 
120i rd. 

Find the difference between 



10. f lea. and i^^^ mi. 

11. f gross and f doz. 

12. 3^31 and | 4. 

13. .9 da. and J wk. 

14. -14 A. and 84.56 P. 



5. S^ cwt. and 48f lb. 

6. Xlandf offs. 

7. -^ lb. and 5 lb. 4 oz. 8 p wt. 

8. .659 wk. and 2 wk. 3| da. 

9. Hi hhd. and 3.625 gal. 

15. If from a hhd. of molasses 14 gal. 1 qt. 1 pt. be 
drawn at one time, 10 gal. 3 qt. at another, and 29 gal. 
1 pt. at another, how much will remain ? 

16. Of a iarm containing 250 A., two lots were re- 
served, one containing 75 A. 136.4 P., and the other 
56 A. 123.3 P.; the remainder was sold at $62} an acre. 
What did it sell for ? 

17. From 1 T. 11 cwt. 30 lb., take f of a long ton. 

18. From a pile of wood containing 125f Cd., was sold 
at one time 26 Cd. 7 cd. ft. ; at another, 30 Cd. 4| cd. ft; 
at another^ 37^ Cd. How much remained ? 

442* To find the interval of time between two 
dates. 

1. How many yr., mo., da., and hr., from 3 o'clock p. m. 
of May 16, 1864, to 9 o'clock a.m. of Sept. 25, 1875 ? 

OPERATION. Analysis. — Since the later date 

yr. mo. da. hr. expresses the greater period of time, 

1875 9 25 9 write it as the minuend, and the ear- 

Iftfti. ^ Ifi 1^ ^®^ *^®'*® ^ *^® subtrahend, writing 
l»b4: b lb 1_D^ ^^^ denominations in the order of the 

11 4 8 18 scale, then subtract. 
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J. When hours are to be obtained, reckon from 12 at night, and 
if minutes and seconds, write them still at the right of hours. 

2. In finding the difference of time between two dates, 12 mo. are 
usually considered a year, and 30 days a month. ' 

3. When the time is less than a year, the true number of days in 
each month and parts of a month is added. 

4. The day on which a note, draft, or contract is datedt and that 
on which they mature, are not both included. The former is gen- 
erally omitted. 

2. The war between England and America was com- 
menced April 19, 1775, and peace was restored Jan. 20, 
1783.t What length of time did the war continue ? 

3. The American Civil War began April 11, 1861, and 
closed April 9, 1865. What time did it continue ? 

4. How long has a note to run that is dated Jan. 16, 
1873, and made payable July 10, 1875 ? 

6. A note dated May 28, 1875, was paid Feb. 10, 1876. 
What length of time did it run ? 

6. A person started on a tour round the world at 9 
o'clock A.M., Sept. 3, 1874, and returned to the same 
depot at 3 p. m., July 1 5, 1876. What time was he absent ? 

7. How many years, months, and days from your birth- 
day to this date ; or, what is your age ? 

8. How many days from June 20th to the 10th of Jan. 
following ? 

9. What length of time elapsed from 12 o'clock m., 
Jan. 10, 1876, to June 16, 9 o'clock a.m. ? 

10. What length of time elapsed from 16 min. past 10 
o'clock A.M., July 4, 1873, to 22 min. before 8 o'clock 
P.M., Dec. 12, 1875? 

11. What length of time will elapse from 40 min. 
25 sec. past 12 o'clock m., April 21, 1875, to 4 min, 
36 sec. before 5 o'clock a.m., Jan. 1, 1878 ? 
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MULTIPLIOATIOlSr. 

WRITTJSN EXERCISES. 

443. 1. Multiply 28 rd. 2 yd. 2 ft. by 7. 

OPERATION. Analysis. — Write the multi- 

2 8 rd. 2 yd. 2 ft. plier under the lowest denomina- 

nr tion of the multiplicand, and 

multiply. 



19 9 1 (^) 2 7 times 2 ft. are 14 ft., equal to 

i=l 6 in. 4 yd. 2 ft. Write the 2 ft. under 

1 ciCk o A c^ the feet, and reserve the #yd. to 

199 2 Ob j-.xxl_ jxi, J 

add to the product of yards. 

7 times 2 yd. are 14 yd., and 4 yd. added make 18 yd., equal to 
8 rd. IJ yd. Write the 1| yd. under the yards, and reserve the 3 
rd. to add to the product of rods. 

7 times 28 rd. are 196 rd., and 3 rd. added make 199 rd., which 
write under the same denomination. 

The J yd. is equal to 1 ft. 6 in., which added to the product, gives 
199 yd. 2 rd. 6 in. for the entire product. 

1. The multiplier must be an abstract number. (103.) 

2. When the multiplier is large and is a composite number, the 
work may be shortened by multiplying successively by its factors. 
(109.) 

2. In 9 bbl. of walnuts, each containing 2 bu. 3 pk. 
6 qt., how many bushels ? 

3. If a man cut 3 Cd. 36 cu. ft. of wood in 1 da., how 
many cords can he cut in 12 days ? 

4. Multiply 8 gal. 3 qt. 1 pt. 3.25 gi. by 96. 

5. If 1 A. produce 42 bu. 1 pk. 5 qt. 1 pt. of com, how 
many bushels will 64 A. produce ? 

6. Multiply 0. 8 f I 9 f 3 6 rr[ 34 by 24. 

7. What will 84 yd. of cloth cost, at £1 8s. 9 Jd. a yd. ? 

8. If $80 will buy 3 A. 24 P. 20 sq. yd. 4 sq. ft. of land, 
Aow much will $4800 buy ? 
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9. How many bushels of grain in 47 bags, each con- 
taining 2 bu. 2 pk. 6 qt. ? 

OPERATION. ANALYSis.--Multiplying 

^.ij" __ /Q ^ 5\ I 2 *li6 contents of 1 bag by 9, 

and the resulting product 
2 bu. 2 pk. 6 qt. by 5^ gives the contents of 

9 45 bags, which is the com- 



24 bu. pk. 6 qt. in 9 bags. P°''"^ °'™^^' "**' ''** 

^ ° than the given prime num- 
Z. ber, 47. Next find the 



120 bu. 3 pk. 6 qt. " 45 " contents of 2 bags, which, 

5 1 4 *^ 2 ** added to the contents of 45 

7~~~;; ~ — ; , ^ _ hags, gives the contents of 

126 bu. Ipk. 2qt. "47 « 45 + 3 or 47 l>ag8. 

10. If a load of coal by the long ton weigh 1 T. 6 cwt. 
2 qr. 26 lb. 10 oz., what will be the weight of 67 loads? 

11. Multiply 4 y^. 1 ft. 4.7 in. by 125. 

12. Multiply 7 T. 15 cwt. 10.5 lb. by 1.7. 

13. At $1.37iJ^ a gallon, what will be the cost of 5 casks 
of wine, each containing 28 gal. 2 qt. 1 pt. ? 

14. A farmer sold 4 loads of oats, averaging 41 bu. 3 pk. 
each, at 1. 75 a bushel. What did he receive for the whole ? 

DIYISIOIvT. 

444. 1. Divide 56 lb. 9 oz. 12 pwt. by 6. 

OPERATION. Analysis. — Write the divisor at the left 

lb. oz. pwt. of the dividend. The object is to find 1 

6)56 9 12 ^^^^ ®^ * compound number. 

Q K 1 2 

"^j^te the 9 lb. in the quotient, and reduce 
the 2 lb. to ounces, which, added to 9 oz., make 33 oz. 

\ of 33 oz. is 5 oz. and a remainder of 3 oz. Write the 5 oz. in 
the quotient, and reduce the 8 oz. to pwt., which added to 12 pwt., 
make 72 pwt. \ of 72 pwt. is 12 pwt, which write in the quotient. 



\ of 56 lb. is 9 lb. and a remainder of 2 lb. 
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2. Divide 358 ^ 57 P. 6 sq. yd. 2 sq. ft. by 7. 

3. Divide £35 9s. 7d. by 5 ; by 7 ; by 8. 

4. Divide 282 bu. 3 pk. 1 qt. 1 pt. by 9 ; by 10 ; by 12. 

When the divisor is large, and is a composite number, the work 
may be shortened by dividing successively by its factors. 

5. Divide 254 yd. 4 ft. 3^ in. by 21 ; by 42. 

6. Divide 196 Cd. 4 cd. ft. 12 cu. ft. by 72. 

7. How many iron rails, each 16 ft. long, are required 
to lay a railroad track 26 mi. long ? 

8. Divide 24 sq. mi. 140 P., by 22^. 

9. Divide 202 yd. 1 ft. 6f in. by f 

10. Divide 336 bu. 3 pk. 4 qt. by 4 bu. 3 pk. 2 qt. 

Reduce both dividend and divisor to the same denomination, and 
divide as in simple numbers. 

11. How many boxes, each holding 1 bu. 1 pk. 7 qt., 
can be filled from 356 bu. 3 pk. 5 qt. of cranberries ? 

12. Divide 311 gal. 1 qt. 1 pt. by 53. 

OPERA.TION. 

53) 3 1 1 gal. 1 qt. 1 pt. (5 gal. 3 qt. 1 pt. 
265 

46 gal. rem. 26 qt. rem. 

4 2 



1 8 5 qt. in 46 gal. 1 qt. 53 pt. in 26 qt. 1 pt. 

159 53 

2 6 qt. rem. 

13. The aggregate weight of 41 hhd. of sugar is 19 T. 
6 cwt. 22 lb. What is the average weight? 

14. If a town 4 mi. square be equally divided into 62 
farms, how much land will each farm contain ? 
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LONGITUDE AKD TIME. 

445. The Longitude of a place is its distance east 
or west from a given meridian, measured on the equator. 

The meridian from which longitude is reckoned is 
called the first meridian, and is marked 0°. All places 
east of this, within 180°, are in east longitude, and all 
places west, within the same limits, are in west longitude. 

The EngUsh and Americans usually reckon longitude from the 
meridian of Greenwich, EIngland ; the French, from Paris. 

446. Since the earth revolves on its axis once in 24 
hours, the sun appears to pass from east to west around 
the earth, or through 360° of longitude once in 24 hours 
of time. Hence in 1 hour the sun appears to pass through 
^ of 360°, or 15° ; in 1 minute, through ^ of 15°, or 
15' ; and in 1 second, through -^ of 15', or 15". 

CoMPARisoi!?^ OF Longitude and Time. 



For a difference of 


There is a difTerence of 


15" in 


Long. 


1 hr. in 


Time. 


15' " 




1 min. " 




15" " 




1 B£k/* ** 




r ** 




4 min. *' 




1' *' 




4 sec. " 




1" " 




yVsec. " 





1. Since the sun appears to move from east to west, when it is 
12 o'clock at one place, it will be paM 12 o'clock at all places east, 
and before 12 at all places west. Hence, knowing the difference 
of time between two places, and the exact time at one of them, 
the exact time at the other is found by adding their difference to 
the given time, if it is east, and by subtracting, if it is we^. 

2. If one place is in east and the other in west longitude, the 
difference of longitude is found by adding them, and if the sum is 
greater than 180", by subtracting it from 360°. 
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OnAIi EXERCISES. 

44?. 1. The earth revolves on its axis once in every 
24 hr. What part of a revolution does it make in 12 hr.? 

2. How many degrees of the earth's surface pass under 
the sun's rays in 24 hr. ? In 12 hr. ? In 4 hr. ? In 1 hr. ? 

3. How many degrees of longitude cause a difference 
of 1 hr. in time ? 2 hr. ? 3hr.? 

4. When it is 6 o'clock at Chicago, what is the hour 
15° east of Chicago ? 15° west of Chicago ? 

5. When it is noon in New York, what is the hour 15° 
east of New York ? 30° west of N. Y. ? 

6. When it is 3 o'clock at Washington, what is the 
time 15° 15' east of Washington ? 30° 30' west ? 

7. What difference of longitude causes a difference of 
1 hr. in time ? Of 1. minute ? Of 1 second ? 

8. If the difference in the time of Boston and of St. Louis 
is 1 hr. 15 min., what is the difference in their longitude ? 

9. A man left New Orleans and traveled east until his 
watch was 1 hr. 2 min. too fast. How far had he trav- 
eled, and in what direction ? 

10. Two persons, at different points, observe an eclipse 
of the moon ; one seeing it at 9|^ p. m., and the other at 
midnight. What is the difference in their longitude ? 

11. A tourist leaves home at 12 m. on Monday, and on 
Saturday finds his watch 1 hr. 15 min. slow. In what 
direction has he been traveling ? How far ? 

12. A and B- start from opposite points and travel 
towards each other. When they meet, A's watch is 40 
min. slow and B's 1 hr. fast. How far apart are the two 
points of starting, and in what direction did each travel ? 
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WMITTJBir BXERCI8ES, 

448. To find the difference of lo^iritude between 
two places, when the difference of time is known. 

1. When it is 9 o'clock at Washington, it is 7 min. 4 sec. 

past 8 o'clock at St. Louis. Find the difl. of longitude. 

Analysis. — Since every 

OPERATION. liour of time corresponds 

9 hr. min. sec. to 15" of long., and every 

8 7 4 minute of time to 15' of 

52 56~ DifE. in Time. J°°«f' "f^.r^^ ^^ "J 

time to 15 of long. (44to), 

J- ^ there are 15 times as many 

1 3° 14' 0" Diff. in Long. deg., min.. and sec. in the 
_ ^ X ^ ^ . ^ r^ difference of longitude, as 

Or, 4 )52 mm. 56 s ec. ^^^^^ ^^^ ^^^ ^i^^ ^^d 

13° 14' sec. in the difference of 

time. Or, 
Since 4 min. of time make a difference* of 1° of long., and 4 sec. 
of time a difference of V of long., there will be ^ as many degrees 
of long, as there are minutes of time, and \ as many minutes of 
long, as there are seconds of time. 

2. The difference in the time of Washington and of St, 
Petersburgh is 7 hr. 9 min. 19J sec. What is the differ- 
ence in their longitudes ? 

3. When it is 12 o'clock M. at Eochester, N". Y., it is 
9 hr. 1 min. 37 sec. A. m. at San Francisco. The long, of 
Rochester being 77° 51' W. , what is the long, of the latter ? 

SuLE. — Multiply the difference of time eaypressed in 
hours, minutes, and seconds by 15 ; the product will he the 
difference of longitude in degrees, minu tes, and seconds. Qv, 

Reduce the difference of time to minutes and seconds, 
then divide hy 4 ; the quotient will he the difference of lon- 
gitude in degrees and minutes. 
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4. Noon comes 1 hr. 6 min. 42 sec. sooner at Quebec 
than at Chicago, whose longitude is 87° 37' 45". What 
is the longitude oi Quebec ? 

5. When the days and nights are of equal length, and 
it is noon on the first meridian, on what meridian is it 
then sunrise ? Sunset ? Midnight ? 



449. The following table of the Longitude of places is 
compiled from the Records of the U. S. Coast Survey. 



Albany ' 73° 44' 50" W. 

Ann Arbor 83" 43' W. 

Astoria, Or 124° W. 

Boston 71° 3'30"W. 

Berlin 13°23'45"E. 

Bombay 72° 54' E. 

Cincinnati 84° 29' 31" W. 

Chicago. . . .^ ... 87° 37' 45" W. 
Cambridge, Mass. 71° 7'40"W. 
Jefferson Qty, Mo. 92° 8' W. 
Mexico 99° 5' W. 



New York 74° 

New Orleans 90° 

Paris 2° 

Rome.... 12° 

Richmond, Va. . . 77° 
San Francisco .... 122° 
St. Paul, Minn... 95° 
St. Louis, Mo. . . 90° 
Univ. of Virginia. 78° 
West Point, N. Y. 73° 
Washington, D. C. 77° 



3' W. 

2'.30" W. 
20' E. 
27' E. 
25' 45 " W. 
26' 45 " W. 

4'55'W. 
15'15"W. 
81' 30 " W. 
57' W. 

O' 15" W. 



450. To find the difference of time between 
two places, when their longitudes are given. 

1. Find the diff. in the time of Cinn. and of St.^Paul. 



9 5° 
84 



4' 
29 



OPERATION. 

5 5'' Long of St. P. 
31 " Cinn. 



Analysis. — 
Since 15° of lon- 
gitude make a 
difference of 1 
hr. of time, and 
15', a difference 
of 1 min. of time, 

and 15'', a difference of 1 sec. of time (446), there are ^^g as many 
hours, minutes, and seconds of time as there are degrees, minutes, 
and seconds of longitude. 



1 5 ) 1 0° 3 5^ 2 4." Diff. of Long. 

4 2 min. 2 1 1 see. Diff. of Time. 
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• 

10° 3 5' 2 4:" 

Or, 4 

^^ min. sec. 

4 2 min. 2 1 sec. fj = 42 21| 

Since 1° of long, makes a diff. of 4 min. of time, and 1' makes a 
diff. of 4 sec. of time (446), there is a diff. of 4 times as many min- 
utes and seconds of time as there are deg., min., and sec. of long. 

2. Find the difference in the time of Ann Arbor, 
Mich., and of Cambridge, Mass ? * 

3. When it is half -past 3 o'ckck p.m. at West Point, 
N". Y., what time is it at Bombay ? 

EuLE. — Divide the difference of longitude expressed in 
degrees, minutes, and seconds, by 15 ; the quotient will be 
the difference of time in hours, minutes, and seconds. Or, 

Multiply the difference of longitude by 4, and the product 
will be the difference of time in minutes and seconds, which 
may be reduced to hours. 

Find the difference in the time of 



4. Washington, and Rome. 

5. Chicago, and Paris. 

6. N. Orieans, and N. York. 

7. Albany, and Jefferson C'y. 



8. Eichm'd, and St. Louis. 

9. New York, and Mexico. 

10. Ann Arbor, and Berlin. 

11. Mexico, and San Fran. 



12. When it is 6 a.m. at Boston, what time is it at Cin- 
cinnati? At Chicago? At St. Louis? 

13. When it is 6 p.m. at the University of Va., what 
time is it at Berlin ? At St. Paul ? At Astoria, Or. ? . 

14. How much later does the sun rise in New York 
than in Eome ? Than in Paris ? 

15. In sailing from San Francisco to Bombay, will a 
chronometer gain or lose time, and how much ? 

* Take from the Table the required Longitude of the different places. 
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DUODECIMALS. 

451* Duodecimals are fractions of a foot formed 
by successively dividing by 12 ; as, -^^ jj^, ttW? ®*c* 

452. The Unit of measure is 1 foot, which may be a 
linear y a square, or a cubic foot The scale is uniformly 12. 

453. In the duodecimal divisions of a foot, the differ- 
ent orders of units are related as follows : 

1' (inch or prime) = Va of a foot, or fin. Linear Meas. 

1" (second) or -,V of T^ = t4T of a foot, o^l ** Square 

1 " (third) or f, of j^ of tV = vhs of a foot, or 1 " Cubic 






Table. 



12 Fourths ("")=1 Thiid . . 1"' 
12 Thirds =1 Second . . 1" 

12 Seconds =1 Prime . . 1' 
12 Primes =1 Foot , . . ft. 



l/if.=12'=144"=1728"=20736"" 

r= 12"= 144'"= 1728"" 

1"= 12'"= 144'"' 

1'"= 12"" 



The marks ', ", "', "", are called Indices. 

Duodecimals are used by artificers in measuring auTfacea and solids. 

ADDITION AND SUBTEACTION. 

454. Duodecimals are added and subtracted in the 
same manner as compound numbers. 

WRITTEN EXERCI 8B8, 

1. Add 14 ft. r %", 16 ft. 3' 5'', and 21 ft. 9' 11". 

2. Add 140 ft. 10' r 9'", 71 ft. 8'', and 107 ft. 4' 11" 3'". 

3. From 54 ft. 9' 6" subtract 30 ft. 10' 8". 

Duodecimals are not much used. The subject is fullj treated 
and applied in *' Robinson's Higher Arithmetic." 
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MULTIPLICATION. 

4:55. In the multiplication of duodecimals, the product 
of two dimensions is area or surface, and the product of 
three dimensions is solidity or volume. (344, 349.) 

WRITTEN EXERCISES, 

456. 1. Multiply 9 ft. 8' by 4 ft. 7'. 

OPERATION. Analysis.— Begin at the right. 8' x 7' = 56" 

9 ft. 8' = 4' 8". Write the 8" one place to the right, 

A ff 17' reserving the 4' to add to the next product. 

Then 9 ft.x7'=63'; 63' + 4 = 67' = 6 ft. 7', 



5 ft. 7 8 which write in the places of feet and primes. 
3 8 ft. 8' Next multiplj by 4 feet ; 8x4 ft. = 32' = 

iXff ^' ^ ^ ^** ^ • ^^^ *1^® 8' in the place of primes, 

reserving the 2 ft. to add to the next product. 
Then 9 ft. X 4 ft. =36 ft. ; 36 ft. +2 ft = 38 ft., which write in the 
place of feet. Adding the partial products, the sum equals 44 ft. 
3' 8", the product required. 

2. How many square feet in 4 boards^ each 12 ft. 9' 
long, and 1 ft. 4' wide? 

Rule. — I. Write the terms of the multiplier under the 
corresponding terms of the multiplicand. 

II. Multiply each term of the multiplicand hy each term 
of the multiplier, beginning with the lowest order of units 
in each. Reduce each product to higher denominations 
when possible, and write in their proper places. The sum 
of the partial products will be the product required. 

3. Multiply 10 ft. 6' 4" by 5 ft. 3' 8". 

4. Find the area of a floor 14 ft. 8' wide and 16 ft. 5' long. 

5. What are the solid contents of a block of marble 
6 ft. 10' long, 4 ft. 3' wide, and 1 ft. 9' thick ? 
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457. 
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468. Measurements inYolye a practical applica- 
tion of the Weights and Measures to various operations 
required in the mechanic arts, and to the common busi- 
ness of life. 

EEOTAl^GULAR SUEFAOES.* 



459. A Rectangle is a plane fig- 
ure bounded by four sides, having all 
its angles right angles. 

It has two dimensions — length and 
breadth. 



Bectangle. 



When all its sides are equal, it is called a Square. 

460. The Area of a rectangle is the surface included 
within the lines which bound it, and is expressed by the 
number of times it contains a given unit of measure. 

461. The Unit of Measure for surf aces is a square 
each side of which is a unit of some known length. 

Thus, the unit of square inches is 1 square inch ; of square feet, 
1 square foot ; of square yards, 1 square yard, etc. 

* Measurenients of plane figaree reqniriiig a knowledge of Tnvolatlon and Bvo- 
lation are treated at the close of this book under the head of " MensuroitAon.'''* 

11 
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The diagram represents a square yard, each side of which is 1 yd. 

or 3 ft. long, and the whole is 
divided into square feet, 1 sq. ft. 
being the Unit of Measure. In 
one row there are 3 sq. ft., in 
3 rows there are 3 times 3 sq. ft., 
or 9 sq. ft. Hence the a/rea of 
1 sq. yd. is 9 sq. ft. 

So the area of a rectangle 
formed by 2 adjacent rows, is ex- 
pressed by^3 sq. ft. x 2, or 6 sq. ft. 



Square 
Foot. 




Square 
Foot. 























3 Bq. ft. X 8 = 9 Bq. ft 

462. To find the area of a rectangle : 

Rule. — Find the product of the numbers denoting the 
length and breadth, expressed in the same denomination; 
the result is the area, 

463. To find either dimension of a rectangle : 
Rule. — Divide the area by one dimension j the quotient 

is the other. 

464. Artificers compute their work by linear, 
superficial or square, and cubic measures. 

1. Glazing and stone-cutting are estimated by the squa/refoat, 

2. Plastering, paving, ceiling, etc., commonly by the «gt«areyb^, 
or the squa/re yard, 

3. Roofing, flooring, partitioning, slating, etc., generally by the 
squa/re of 100 square feet ; sometimes by the square foot^ or squa/re 
yard. 

4. One thousand shingles, averaging 4 in. wide, and laid 5 in. 
to the weather, are estimated to cover a square. 

5. Bricklaying is generally estimated by the thousand bricks, 

WRITTEN EX ETMC I8ES, 

465. 1. How many square feet in a floor 27 ft. long 
and 21 ft. wide ? How many square yards ? 

2. How many feet wide is a hall that is 26 ft. long and 
contains 195 square feet ? 
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3. What is the length of a lawn that contains 305 sq. yd. 
and is 45 ft. wide ? 

Find the area of rectangles having the following 
dimensions : 



4. 12^ yards square. 

5. 18 yd. 2 ft. square. 

6. 18^ rd. by 20^ rd. 



7. 5 ch. 14 1. by 6 ch. 25 1. 

8. 25 ft. 6 in. by 16 ft. 9 in. 

9. 14 yd. 1 ft. 10 in. square. 
The area and one dimension given, find the other 

dimension of the following rectangles : 

10. Area 374^ square feet, length 20 ft. 6 in. 

11. Area 5 A. 41 P., width 7 chains 25 links. 

12. Area 180 sq. yd.. 4 sq. ft., width 9 yd. 2 ft. 

13. How many square yards in the sides of a room 
16 ft. long, 12 ft. 6 in. wide, and 9 ft. 3 in. high ? 

14. How many planks 12 ft. long and 10 in. wide will 
be required to floor a room which is 24 ft. by 20 ft. ? 

Find the number of yards in length of cftrpeting re- 
quired for rooms of the following dimensions : 

15. For a room 24 ft. by 16 ft. 6 in.; carpet 1 yd. wide. 

16. For a room 52 ft. by 35 ft. ; carpet 2 ft. 4 in. wide. 

17. For a room 28 ft. by 23 ft. 9 in. ; carpet 30 in. wide. 

18. For a room 27 ft. 3 in. by 22 ft. 6 in. ; carpet 2 ft. 
6 in. wide. 

Find the cost of carpeting rooms, their dimensions, 
and the width and price of carpet being as follows : 

19. Floor, 34 ft. by 18 ft. 6 in., carpet 2 ft. wide, at 
1.94 a yard. 

20. Floor, 30 ft. 3 in. by 22 ft., carpet } yd. wide, at 
11.08 a yard. 

21. Floor, 18|^ ft. by 16.4 ft., carpet -} yd. wide, at 
12^ a yard. 
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22. Floor, 40 ft. by 36 ft., coyered with matting 4 ft. 
wide, at $1.22 a yard. 

23. Floor, 26 ft. 6 in. by 18 ft., coyered with oil-cloth, 
at $1.15 a square yard. 

24. How many tiles 8 inches square, will lay a floor 
48 ft. by 10 ft. ? 

25. What will be the cost of flagging a side-walk 312 ft, 
long and 6^ ft. wide, at 12.70 a square yard ? 

26. What will it cost to cement a cellar bottom 48 ft. 
6 in. long and 27 ft. wide, at $.45 a square yard ? 

27. How many squares are there in a partition 104 ft. 
9 in. long, and 20 ft. 4 in. high ? 

28. What is the expense of plastering the- sides and 
ceiling of a room 40 ft. long, 36^ ft. wide, and -22^ ft. 
high, at $.36 a square yard, allowing 1375 sq. ft. for doors, 
windows, and baseboard ? 

29. Find the cost of glazing 6 windows, each 8 ft. 3', 
by 5 ft. 4', at $.75 a square foot. 

30. A room is 24 ft. by 16^ ft, and 18 ft. high. Find 
the cost of papering its sides with paper 40 in. wide and 
8 yd. in a roll, at $1.20 a roll put on, and edging it with 
gilt moulding next the ceiling, at 9 cents a foot. There 
are two windows, each 2 ft. 4 in. by 5 ft. 8 in., and 2 doors 
2 ft. 9 in. by 6 ft. 6 in., and a baseboard 9 in. wide. 

31. How many sods, each 16 in. square, will be required 
to turf a yard 53 ft. 4 in. long and 28 ft. wide ? 

32. How many yards of silk, | yd. wide, will be re- 
quired to line 24 yd. of satin J yd. wide ? 

33. How many rolls of paper, each 8 yd. long and 18 in. 
wide, will paper the sides of a room 16 ft. by 14 ft. and 
10 ft high, deducting 124 sq. ft. for doors and windows? 
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34. Find the cost of lining a tank 5 ft. 8 in. long, 4 ft. 
wide, and 5 ft. deep, with zinc, weighing 5 lb. to the 
square foot, at 12 cents a pound, which includes the labor. 

35. Find the cost of plastering the walls of a room 
12 ft. 11' square, 9 ft. 3' high, allowing for 2 windows and 
1 door, each 6 ft. 2' by 2 ft. 4', at $.28 a square yard. 

36. How many shingles 4 in. wide, laid 6 in. to the 
weather, will cover the roof of a building, the ridge being 
46 ft. long, and the girt from eaves to eaves 40 ft., the 
first course on each of the eaves being double ? 

37. What will be the cost of wainscoting a room 21 ft. 
8 in. by 14 ft. 10 in. and 10 ft. 6 in. high, at $.30 a sq. yd.?. 

38. Find the cost of slating a roof 64 ft. 9 in. long and 
45 ft. wide, at |15.37|^ per square ? 

LAND. 
466* The Unit of land measure is the acre. 

Measnreinents of land are commonly recorded in square miles, 
acres, and huiidredths of an acre. The denomination rood is no 
longer used. See Arts. 341 and 346. 

WRITTEN JSXEJtCISBS. 

467. 1. How many acres in a farm 120 rods square ? 

2. A field 80 rd. long contains 16 A.; what is its width ? 

3. A town 6^ mi. long and 5^ mi. wide is equal to how 
many farms of 120 A. each ? 

4. What decimal part of an acre is a piece of land 121 
yd. long and 75 feet wide? 

5. A rectangular farm containing 435 A. 96 P. is 264 
rd. long on one side : what is the length of the other side? 

6. What is the value of a fai-m 189.5 rd. long and 150 
rd. wide, at |42| an acre ? 
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7. A man having a field 70 rA square appropriated 5 A. 
of it to com, 100 sq. rd. to garden vegetables, and the 
remainder to meadow. What fractional part of the whole 
field did the meadow comprise ? 

8. A rectangular field 50 rd. long contains 10 acres; 
Another field of the same width contains 5 acres ; what 
is its length ? 

9. At 12.75 a rod, how much less will it cost to fence 
a piece of land 80 rd. square than if the same were in 
the form of a rectangle twice as long and one-half as wide ? 

10. I bought a piece of land 16 ch. long and 15 ch. 
wide, at 1100 an acre, and dividing it into lots of 6 rd. 
by 5 rd., sold them at $50 each. What was my gain? 

468. Government Lands are usually surveyed 
into rectangular tracts, bounded by lines conforming to 
the cardinal points of the compass. 

A Base-line on a parallel of latitude, and a Principal 
Meridian intersecting it, are first established. Other 
lines are then run six miles apart, each way, as nearly as 
possible. 

The tracts thus formed are called Toionships, and con- 
tain, as near as may be, 23040 acres. 

A line of townships extending north and south is 
called a Range, 

The ranges are designated by their number east or west of the 
principal meridian. 

The townships in each range are designated by their number 
north or south of the base-line. 

Since the earth's surface is convex, the principal meridians con- 
verge as they proceed northward. This tends to throw the town- 
ships and sections out of square, and necessitates occasional lines 
of oflfset, caUed ** correction lines." 
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Townships are subdivided into Sections, and sections 
into Half-Sections, Quarter-Sections, Half -Quarter- Sec- 
tions, Quarter-Qtiarter-Sections, and Lots. 

Diagram No. 1 shows the sub-diyisions of a Tovmship into Sec- 
tions, and how they are numbered, commencing at the N.E. comer. 

Diagram No. 2 shows the sub-divisions of a Section, on an en- 
larged scale, and how they are named. 
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A Lot is a sub-division of a section, usually of irregular form, on 
account of bordering upon a navigable river or lake — containing as 
near as may be the area of a Quarter-Quarter-Section, and described 
as lot No. 1, 2, 3, etc., of a particular section. 

City and village plats are usually sub-divided into Blocks, and 
these into Lota, 
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WJRITTEN EXEJRCI8B8, 

1. If a township of land is equally divided among 288 
families, how many acres does each receive ? What part 
of a section ? 

2. What number of rails will enclose a quarter section 
of land with a fence 6 rails high, and 3 lengths for every 
2 rods ; and what will be the cost of the rails, at $40 per 
thousand ? 

3. A man bought the S. ^ of a section of land at 12^ 
an acre, and afterward sold the E. j^ of what he bought 
at $4.37^ an acre. What was his gain ? 

4. If I buy the N.E. } and the E. J of N.W. } of a 
section of land, how many acres do I purchase ? What 
part of a whole section ? How are the parts located in 
respect to each other ? 

5. A speculator bought of the 111. Central E. E. Co., 
the S. i of Section 4, township 10 north, range 6 east, at 
12 an acre. He afterward sold the E. i of S.B. J at 12.75 
an acre ; the N.W. } of S.E. ^ at 13^ an acre ; and the 
N. i of S.W. i at 13.84 an acre. How many acres has 
he left ? What was his gain on the purchase price of 
the whole ? Draw diagram. 

6. A man having purchased a section of land from 
the U. S. Qovemment at $1.25 an acre, sold the S. i of 
S.W. i at $2.50 an acre ; the N.E. i of N.W. i at $1.75 
an acre ; the W. i of 8.E. } at $2 an acre ; and the W. ^ 
of S.W. i of N.E. J at $3 an acre. How many acres 
has he remaining, and what is his gain, provided the 
remainder is sold at $2^1^ an acre ? Draw diagram and 
explain. 
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EEOTANGULAR SOLIDS. 

469. A Rectangular Solid is a body bounded by 
six rectangular pl&ue faces. 

The opposite sides are equal and 
pandleL 

It has three dimensions — length, 
breadth, and thickness. 

When oS its faces are eqmd, it is 
called a Cube. 

470. The Volume, or Solid Contents of a body 
la the space included within the surfaces which boand it, 
and is expressed by the anmber of times it contains s 
given unit of measure. 

471. The Unit of Measure for solids is a cube, the 
edge of which is a nnit of some known length. 

Thos, the unit of cable inches is a eid>e the edge of which is 
1 iitcA, or 1 eubie inch; of cubic feet, 1 eubiefoot, etc. 

The diagram repre- 
eenta a cubic jard, 
each face being a 
equare yard, contain- 
ing 9 sq. ft. If a 
eection 1 ft. thick is 
cnt from one side. It 
may be divided into 
8 times 3 ca. ft., or 9 
en. ft., 1 cu. ft. being 
the unit of mea«UTe. 
And rince the cubic B^nTfl. >■) = «« R 

yard is 3 ft thick, it 

contains 3 Boch eectiona, or 3 tdmes 9 en. ft., which are S7 en. f 
Hence the volume of t cu. yd. is 27 en. ft. 

So the volume of a tdid. fonned of two adjacent sectlonB, is e: 
pressed by 8 cd. ft. x 8 x 3 = 18 en. ft. 
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473. To find the volume of a rectangular solid : 

Rule. — Find five product of the numbers denoting the 
three dimensions^ expressed in the same denomination; 
this result is the volume. 

473. To find a required dimension of a rectangular 
solid : 

EuiiE. — Divide the volume by the product of the num- 
bers denoting the other two dimensions; the quotient will be 
the required dimension, 

WMI-TTEN BXEBCI8E8, 

474. 1. What are the contents of a rectangular solid 
6 ft. long and 4 ft. square ? 

2. What is the Yolume of a solid 9 ft. long, 4 ft. wide, 
and 3 ft. thick ? 

3. A yat 12 ft. square contains 1224 cu. ft. What is 
its depth ? 

4. What is the volume of a bin, the inside dimensions 
of which are 8 ft. 6 in. by 6 ft. by 4 ft. 4 in. 

5. How many cubic yards of earth must be removed in 
digging a cellar 36 ft. long, 24 ft. wide, and 6^ ft. deep ? 

Find the volume of rectangular solids having the fol- 
lowing dimensions : 

6. Of a cube the edge of which is 1 yd. 1 ft. 9 in. 

7. Of a solid 6 yd. 2 ft. 7 in. by 3 ft. 4 in. by 2 ft. 11 in- 

8. Of a solid 5 ft. square and the height 6.4 ft. 

Find the required dimension of rectangular solids, 
the volumes and two dimensions being as follows : 
9. Volume, 6 cu. ft. ; length, 8 ft. ; width, 8 ft 
10. Volume, 20 cu. ft. ; length, 36 ft. ; width, 10 in. 
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11. Volume, 13 cu. yd. 14 eu. ft. 900 ca. in.; width, 
7 ft. 3 in. ; tieigbt, 5 ft. 6 in. 

12. How many cubic feet of air in a room that is 24 ft. 
9 in. long, 18 ft. 4 in. wide, and 10 ft. 8 in. high ? 

A Cord of wood is 
a pUe 8 ft. long, 4 ft. 
wide, and 4 ft. high. 

A eord-foot is 1 foot 
in leogth of such a 
pile; that is, 1 ft. 
long, 4 ft. wide, and 
4 ft. high. 

13. How many cords in a pile of wood 30 ft. long, 8 ft. 
wide, and 6 ft, 6 in. high ? 

14. A pile of wood contnining fi7J cords, is 90 ft. long 
and 13 ft. wide. How high ie it ? 

15. What will be the cost of a pile of wood 12 ft. 6 in. 
long, 8 ft. wide, and 4 ft. 6 in, high, at $3.75 a cord ? 

16. What will it cost to dig a cellar 45 ft. long, 28 ft. 
wide, and 8 ft, 6 in. deep, at 1.42 a cnbic yard ? 

17. What must he the length of a load of wood that is 
3 ft. high and 5 ft. 4 in. wide, to contain a cord? 

18. Ho# many cans, 8 in. by 6 in. by 3 in., can be 
packed in a box 36 in. by 20 in. by 15 in, in the clear? 

19. At 13^ a cord, what is the value of the wood that 
can be piled under a shed 50 ft. long, 25 ft. wide, and 
12 ft. high ? 

20. In bnilding a house, 200 joists 10 in. by 3 in. were 
used, which together amounted to 1000 en. ft. What was 
the length of each ? 
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475* Masonry is estimated by the cubic foot ^ and by 
the perch; also by the square foot and the square yard, 

1. Materials are usuallj estimated hy cubic measure ; the toork 
by cubic or square measure. 

2. A Perch of stone, or of masonry, is 16^ ft. long, IJ ft. wide, 
and 1 ft. high, and is equal to 24.75 cu. ft. 

3. When stone is built into a wall, 22 cu. ft. make a i)erch, 2| cu. 
ft. being allowed for mortar and filling. 

4. JEJmbankments and Exca/cations are estimated by the evbic yarrd, 

5. A cubic yard of common earth is called a had, 

6. Brkkwork is generally estimated by the thoumnd bricks; some- 
times in cubic feet. In toalls, brick- work is estimated at the rate of 
a brick and a half thick. 

7. North River bricks are 8 in. x 3J x 2J ; Maine bricks are 7^ in. 
X 3f X 2| ; Philadelphia and Baltimore bricks are 8} in. x 4| x 21 ; 
and Milwaukee bricks SJ in. x 4J x 2f . 

8. In estimating material, allowance is made for doors, windows, 
and cornices. 

9. In estimating the work, masons measure each wall on the 
outside, and ordinarily, no allowance is made for doors, windows, 
and comers ; but sometimes an allowance of one-half is made, this 
being, however, a matter of contract. 

476. To find the number of bricks in a cubic foot of 
masonry : 

EuLB.^I. Add to the face dimensions of the kind of 
bricks used one-half the thickness of the mortar or cement 
in which they are laid, and compute the area, 

II. Multiply this area by the quotient of the thickness 
of the wall divided by the number of bricks of which it is 
composed, the product will be the volume of a brick and 
its mortar in cubic inches. 

III. Divide 1728 by this volums, and the quotient will 
be the number of bricks in a cubic foot 
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WniTTtSN MXEBCI8E8. 

477. 1. How many Milwaukee bricks in a cubic foot 
of wall 12f in. wide, laid in courses of mortar J of an inch 
thick ? 

OPERATION. 



8.5 + (.25 X 2 -J- 2) = 8.75 in. = length of jjrick and joint. 

2.375 + (.25 X 2 -f- 2) = 2.625 in. = thickness of brick and joint. 
8.75 X 2.625 = 22.96875 sq. in. = area of its face. 
12.76 -5- 3 (number of bricks in width of wall) = 4.25 in. = width 
of brick and mortar. 
22.96875 x 4.25 = 97.617+ = cvHc inches in a brick. 
1728 -^ 97.617+ =17.7+ = nu7ni)€r of bricks in a cubic foot. 

2. How many bricks, 8 in. x 4 x 2, will be required to 
build a wall 42 ft. long, 24 ft. high, and IQ^ in. thick, 
laid in courses of mortar ^ of an inch thick ? 

3. How many perches of stone, laid di-y, will build a 
wall 60 ft. long, 16^ ft. high, and 18 in. thick ? 

Rules. — 1. Multiply the number of cubic feet in the 
wall, or work to be done, by the nurriber of bricks in a cubic 
foot ; the product will be the number of bricks required. 

2. Divide the number of cubic feet in the work to be dons 
by 24.75 ; the quotient will be the number of perches, 

4. How many perches of masonry in a wall 120 ft. long, 
6 ft. 9 in. high, and 18 in. thick ? . 

5. How many bricks, 8^ in. x 4 x %\, will be required 
to build the four walls of a house 36 ft. long, 24 ft. high, 
and 12| in. thick, allowing 224 cu. ft. for doors and win- 
dows, and ^ of an inch for each course of mortar ? 

6. At $.56 a cu. yd., what will it cost to remove an 
embankment 240 ft. long, 38 ft. wide, and 8. 5 ft. high ? 
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7. Find the cost of digging and walling the cellar of a 
house^ whose length is 41 ft. 3 in., and width 33 ft. ; the 
cellar to he 8 ft. deep, and the wall 1^ ft. thick. The 
excavating will cost $.50 a load, and the stone and mason 
work $3.75 a perch. 

8. How many perches, of stone will be required to en- 
close a lot 16 rd. long and 12 rd. wide, with a wall 6 ft. 
high and 3 ft. thick ? 

9. A street 650 ft. long and 72 ft. wide, averages 4.5 ft. 
below grade. Find the cost of filling it in, at $. 42 a en. yd. ? 

10. What will be the cost of building a wall 60 ft. 
long, 21^ ft. high, and 17 in. thick, of Philadelphia bricks, 
laid in courses of mortar J of an inch thick, at $12|^ per M.? 

11. How many cubic feet of masonry in the wall of a 
cellar 37^ ft. long, 26 ft. wide, and 9 ft. deep, the wall 
being 2 ft. thick, allowing one-half for the comers ; and 
what will be the cost, at $3.85 a perch ? 

BOAEDS AND TIMBER. 

478. A Board Foot is 1 ft. long, 1 ft. wide, and 
1 inch thick. Hence 12 board feet make 1 cubic foot. 

Board feet are changed to cu. ft. by dividing by 12, and 
cubic feet are changed to board feet by multiplying by 12. 

1. In Board Measure fiXl boards are assamed to be 1 in. thick. 

2. Lumber and Sawed Timber, such as plank, scantling, joists, 
etc., are usaally estimated in hoard measure. 

8. Hewn and Bound Timber are cdmmonlj estimated in cubie 
measure. 

479. When lumber is not more than 1 inch thick : 
EuLE. — Multiply the length in feet by the width in 

inches, and divide the product by 12. 
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480. When more than 1 inch thick : 

KuLE. — Multiply the length in feet by the mdth and 
thickness ifi inches, and divide the product by 12. 

1. If one of the dimensions is inches, and the other two are feet, 
the product will be hoa/rdfeet, 

2. If a board tapers regularly, multiply the length by the mean 
width, found by taking half the sum of the two ends. 

WRITTEN EXERCISES, 

481. 1. Find the contents of a board 15 ft. long and 
8 in. wide. 

Operation.— 15 x 8 -s- 12 = 10 board feet. 

2. What are the contents in board measure of a joist 
16 ft. long, 10 in. wide, and 3 in. thick ? 



Operation.— 3 x 10 x 16 -*- 12 = 40 board feet. 

3. How many board feet in 4 boards 16 ft. long, 10 in. 
wide ? 

4. How many board feet* in 2 joists 17 ft. long, 11 in. 
wide, and 3 in. thick ? 

6. Find the contents of a board 18 ft. long, 1 ft. 8 in. 
wide at one end, and 14 in. at the other. 



Operation.— 20 in. +14 in. ^2=17 in. ; 18 x 17-^-12=25^ board ft. 

6. Find the cost of 5 boards 12 ft. long, 17 in. wide at 
one end and 11 in. at the other, at 6 cents a square foot. 

7. Find the cost of 10 planks, each 15 ft. long, 16 in. 
wide, and 3| in. thick, at $2.25 per hundred feet. 

8. What length of board 9 in. wide contains 8 board ft. ? 



Operation.— 144x84-9=128 ; 128-f-12=10| ft., the length. 

9. What length may be cut from a board 15 ft. long 
and 20 in. wide, so as to leave 15 board feet ? 
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10. What must be the width of a board 16 ft. long to 
contain 12 board feet ? 



Operation.— 16 ft. =192 in. ; 144 x 12 -h 192 =9 in., the width. 

11. What must be the width of a piece of board 5 ft. 
3 in. long, to contain 7 square feet ? 

12. Find the cost of 3 pieces of timber, each 26 ft. long 
and 6 in. by 9 in., at $1.75 per hundred board feet. 

13. Find the cost of 8 pieces of scantling, 3 in. by 4 in. 
and 14 ft. long, at $9.50 per thousand board feet. 

14. ,What length of a piece of timber 6 in. by 9 in., will 
contain 3 cubic feet ? 



Operation.— 1728 x 3-h9 x 6=96 ; 96+12=8 ft., the length. 

15. A piece of timber is 10 in. by 16 in. ; what length 
of it will contain 15 cubic feet ? 

16. What amount of inch lumber will make a box 4 ft. 
by 3 ft. 6 in. by 2 ft. 6 in. on the outside ? 

Find the cost of the following : 

17. Of 36 boards, 12 ft. long, 11 in. wide, @ $2^ per C. 

18. Of 16 planks, 14|^ feet long, 10 in. wide, and 3 in. 
thick, @ $l6i per M. 

19. How many board feet in a stick of timber 36 ft. 
long, 10 in. thick, 12 in. wide at one end and 9 in. wide 
at the other end ? How many cubic feet ? 

20. Make a bill for lumber bought by John Osbom of 
Geo. Mason & Co., of St. Paul, Sept. 20, 1875, as follows : 

124 boards, 10 in. by 16 ft. @ $15 per M. 

120 " 16 " '' 14 " " $16^ '' 

40 planks, 2^x12 " 15 '' '' $18.75 
96 joists, 3 X 10 " 18 " '' $14 

60 scantling, 3x4 '^12" "$12^ 






What is the amount ? 
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21. Find the cost of the flooring for a two-story house 
at $30 per M., it being 1 J in. thick, each floor being 
48 ft. by 25 ft., no allowance made for waste. 

22. A rectangular field, 16 ch. long and 8 ch. wide, is 
enclosed by a post and board fence ; the posts are set 8 ft. 
apart, the boards are 16 ft. long, and the fence is 5 boards 
high. The bottom board is 12 in. wide, the top board 
6 in., and the other three each 9 in. wide. The posts 
cost $25 per C, and the boards $14.80 per M. Required 
the number of posts, the amount of lumber, and the cost 
of both. 

CAPACITY OP BINS, CISTERNS, ETC. 

482, The Standard Bushel of the United States 
contains 2150.42 cu. in., and is a cylindrical measure 18^ 
in. in diameter and 8 in. deep. 

1. Measures of capacity are all cubic measures, solidity and capaci- 
ty being measured by different units, as seen in the tables. 

2. The Imperial Bushel of Great Britain contains 2216.192 cu. in. 
8.- The English Qimrter contains 8 Imp. bushels, or 8i U. S. bu. 
4 Grain is shipped from New York by the Quarter of 480 lb. (8 

U. S. bu), or by the ton of 33;V U. S. bushels. 

5. A Begister Toriy used in measuring the entire internal capacity 
or tonnage of vessels, is 100 cubic feet. 

6. A Shipping Ton, used in measuring cargoes, is 40 cubic feet in 
the U. S., and in England 42 cubic feet. 

7. The bushel heaped measure is the Winchester bushel heaped 
in the form of a cone, which cone must be 19i in. in diameter, and 
at least 6 in, high. 

8. Grain, seeds, and small fruits are sold by stricken measure. 

9. Com in the ear, potatoes, coal, large fruits, coarse vegetables, 
and other bulky articles are sold by heaped msasure. 

10. It is sufficiently accurate in practice to call 5 stricken mesfiures 
equal to 4 hea/ped measures. 
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483. To find the exact capacity of a bin in bushels. 
Rule. — Divide the contents in cubic inches by 2150.42 ; 

the quotient will represent the number of bushels, 

484. To find the cubic contents in a given number of 
bushels. 

Rule. — 1. Multiply the number of bushels by 2150.42 ; 
the product will be the number of cubic inches, which may 
be reduced to higher denominations if required. 

Since a standard bushel contains 2150.42 en. in., and a cubic foot 
contains 1728 cu. in., a bu. is to a cu. ft. nearly as 4 to 5 ; or a bu. is 
equal to 1} cu. ft., nearly. Hence for all practical purposes, 

2. Any number of cubic feet diminished by ^ will rep- 
resent an equivalent number of bushels. 

Thus, 250 cu. ft. — i of 250 cu. ft., or 50 cu. ft. = 200, the num- 
ber of bushels in 250 cu. ft. 

3. Any number of bushels increased by J, will represent 
an equivalent number of cubic feet. 

Thus, 200 bu.+ J of 2G0 bu., or 50 bu.=250, the number of cubic 
feet in 200 bushels. 

WJtlTTEN MXEJtCISJES, 

485. 1. A bin is 6 ft. long, 5 ft. wide, and 4 ft. deep. 
How many bushels wiU it hold ? 

2. A rectangular box will hold 128 bu. What is its 
volume in cubic feet ? 

3. How many bushels of wheat can be put in a bin 8 ft. 
long, 6 ft. 6 in. wide, and 3 ft. 4 in. deep ? 

4. What must be the depth of a bin to contain 240 bu., 
its length being 10 ft. and its width 5ft.? 

Operation.— 240 bu. +60bu.=300 ; 300-f-10x5=6ft., thedepth. 
IiVhE,-^Divide the contents in cubic feet or inches by the 
product of the two dimensions, in the same denomination. 
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5. What must be the length of a bin that is 6 ft. wide 
and 4^ feet deep, to contain 324 bushels ? 

6. What must be the width of a bin 12 ft. long and 
10 ft. deep, to contain 900 bushels of shelled corn ? 

7. A bin that holds 100.8 bu. is 7 ft. long and 6 ft. 
deep. How wide is it ? 

8. How many bushels will fill a bin that is 8.5 ft. long, 
4.25 ft. wide, and 3| ft. deep ? 

9. A bin 10 ft. long, 6 ft. wide, and 4 ft. deep, will hold 
how many bushels of oats ? Of potatoes ? 

10. How many bushels of apples will a wagon-box hold, 
that is 12 ft. long, 3 ft. wide, and 2 ft. 6 in. deep ? How 
many bushels of barley ? 

11. A bin 20 ft. long, 12 ft. wide, and 5 ft. deep, is full 
of wheat. What is its value at $2 a bushel ? 

12. A bin 7 ft. long, 6 ft. wide, and 5 ft. deep is | full 
of rye. What is its value at $1.37^^ a bushel ? 

13. A farmer's entire crop of barley just filled a bin 
10 ft. long, 6 ft. wide, and 5 ft. deep. What was its 
value, at $1.78 per cental ? 

14. A crib, the inside dimensions of which are 15 ft. 
long, 7 ft. 4 in. wide, and 8 ft. high, is full of com in the 
ear. If 2 bu. of ears make 1 bu. of shelled corn, what is 
the value of the whole, when shelled, at $.92 a bushel ? 

15. If one bushel or 60 lb. of wheat make 48 lb. of 
flour, how many barrels of flour can be made from the 
contents of a bin 10 ft. long, 5 ft, wide, and 4 ft. deep, 
filled with wheat ? 

16. How many tons of ice can be packed in a building 
40 ft. long, 30 ft. wide, and 20 ft. high, a cubic foot of 
ice weighing 58| pounds ? 
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17. John Wheatley & Co. bought 12400 bu. of wheat, 
delivered in New York, at $1.50 a bushel. They shipped 
the same to Liverpool, paying 6s. sterling per quarter 
freight, and sold the entire cargo at 12s. per cental. 
Making no allowance for exchange or for waste, what 
was the gross gain in U. S. Money ? 

1. CoaL Ordinary anthracite coal measures from 36 to 40 en. 
ft. to the ton ; bituminous coal, from 36 to 45 cu. ft. to the ton» 

2. Lehigh, white ash, egg size, measures about 34^ cu. ft. to the 
ton (2000 lb.) ; Schuylkill, white ash, 35 cu. ft., and of gray or red 
ash, 36 cu. ft. to the ton. 

5. Coal is bought and sold in large quantities by the ton ; in 
small quantities by the bushel, the conventional rate being 28 bu. 
(5 pecks) to a ton, or about 43.5 cu. ft. 

18. How many tons of red ash coal, egg size, will a 
bin 17 ft. long, 6 ft. wide, and 3 ft. deep, contain ? 

19. A bin 6 ft. long, 4 ft. deep, and 5 ft. 9 in. wide is 
full of Lehigh white ash coal. Find its value at $6, 75 a 
ton? 

20. A large crib 10 yd. long, 6 yd. wide, and 6 yd. deep 
is filled with Schuylkill red ash coal. Find the number 
of tons it contains, and its value at $5^ a ton ? 

21. A bin 7 ft. long, 6 ft. wide, and 5 ft. deep is half-full 
of Schuylkill white ash coal. Find its value at 15.90 a ton. 

486. The Standard Liquid Gallon of the 

United States contains 231 cu. in., and is equal to about 
8^ lb. Avoir, of pure water. 

1. The half -peck, or dry gaUan, contains 268.8 cubic inches. 

2. Six dry gallons are equal to nearly seven liquid gallons. 

8. The Imperial OaUon of Great Britain contains 277.274 cu. in., 
and is equal to about 1.2 U. S. Liquid Gallons, 
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487. Comparative Table of Measures of Capacity. 

Cubic in. in Cubic in. in Cubic in. in Cubic in. in 
one gallon, one quart. one pint one gill. 

Liquid Measure ... 231 57} 38J 7^ 

Dry Measure (i pk.) . . 268 J 67i 33f 8| 

A GubUfoot of pure water weighs 1000 oz., equals 62^ lb. Avoir. 

488. To find the exact capacity of a vessel or space in 
gallons : 

Bul:6. — Divide the contents in cubic inches by 231 for 
liquid gallons, or by 268.8 /or dry gallons. 

489. To reduce gallons to cubic inches : 

B.vhE.— Multiply the given number of liquid gallons by 
231 ; then reduce to higher denominations if required. 
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490. 1. How many gallons of water will a cistern 
hold, that is 4 ft. square and 6 ft. deep ? 
Operation.— (4 x 4 x 6 x 1728) -*- 231 = 718^^ gal. 

2. How many gallons will a tank 4 ft. long, 3 ft. wide, 
and 1 ft. 8 in. deep contain ? 

3. How many barrels of water will a vat hold that con- 
tains 43659 cubic inches? 

4. How many cubic feet in a space that holds 48 hhd.? 
6. How many hogsheads will a cistern 11 ft. long, 6 ft. 

wide, and 7 ft. deep contain ? 

6. Find the weight of water in a bath-tub 6 ft. long, 
3 ft. wide, and 1 ft. 9 in. deep. 

7. How many gallons will a space contain that is 22.5 
ft. long, 3.25 ft. wide, and 6.4 ft. deep? 
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8. A man constructed a cistern to hold 32 hhd., the 
bottom being 6 ft. by 8 ft. What was its depth ? 

9. How many more cubic inches in 189.5 gallons dry 
measure than in 189.5 gallons liquid measure ? 

10. Find the number of gallons in a cubic foot, correct 
to 4 decimal places. 

11. A tank in the attic of a house is 6 ft. 6 in. long, 
4 ft. wide, and 3 ft. 6 in. deep. How many gallons of 
water will it hold, and what will be its weight ? 

12. If 64 quarts of water are put into a vessel that will 
exactly hold 64 qnarts of wheat, how much will the vessel 
lack of being full ? 

13. K a man buy 10 bu. of chestnuts at $5 a bushel, 
dry measure, and sell the same at 25 cents a quart, liquid 
measure, how much does he gain ? 

14. A cistern 5 ft. by 4 ft. by 3 ft. is full of water. If 
it are emptied by a pipe in 1 hr. 30 min., how many gal- 
lons are discharged through the pipe in a minute ? 

15. A vat that will hold 5000 gallons of water will 
hold how many bushels of com ? 

16. A tank is 7 ft. deep, 4 yd. long, and 3 yd. broad. 
What weight of water is in it when just half -full f 

17. A cellar 40 ft. long, 20 ft. wide, and 8 ft. deep is 
half -full of water. What will be the cost of pumping it 
out, at 6 cents a hogshead ? 

18. A reservoir 24 ft. 8 in. long by 12 ft. 9 in. wide is 
full of water. How many cubic feet must be drawn off 
to sink the surface 1 foot ? How many gallons ? 

19. How many imperial gallons will a cistern contain 
that is 7 ft. 3 in. long, 3 ft. 8 in. deep, and 2 ft. 10 in. wide ? 
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491. The Avoirdupois Found contains 7000 
Troy grains ; hence the Troy pound is f^^ = ^^i ^^ ^^ 
Avoir, pound ; but the Troy ounce contains ■'4i^ = ^^0 
grains, and the Avoir, ounce, ^jp = 437.5 grains. 

The pound, ounce, and grain of Apothecaries' Weight are the 
«ame as those of Troy Weight, the ounce being differently divided. 

492. COMPAEATIVE TABLE OF WEIGHTS. 

Troy. AvoirdapoiB. Apothecaries\ 

1 pound = 5760 grains = 7000 grains = 5760 grains. 

1 ounce = 480 " = 437.5 " = 480 " 

175 pounds = 144 pounds = 175 pounds. 

WRITTEN EXERCISES, 

493. 1. Change 10 lb. 8 oz. Avoir, weight to Troy. 

Operation.— 10 lb. 8 oz. = 168 oz. ; 168 oz. x 437.5 = 7^500 gr. ; 
and 73500 gr. -f- 480 = 1531 oz.= 12 lb. 9i oz. Troy. 

2. Change 15 lb. 10 oz. 12 pwt. Troy to Avoirdupois. 

OPERATiOisr.— 15 lb. 10 oz. 12 pwt. = 190 6 oz.; 190.6 oz. x 48a = 
91488 gr. ; and 91488 gr. -5- 437.5 = 209^| oz. = 13 lb. Ij^f oz. 

3. Find the value in Troy weight, of 9 lb. 10 oz. Avoir. 

4. What is the value in Avoirdupois weight, of 16 lb. 
Soz. 10 pwt. 12 gr. Troy? 

5. What is the value of a coffee urn, weighing 2 lb. 
14 oz. Avoir., at $1.80 per ounce Troy ? 

6. How many ounces of gold are equal in weight to 
6 lb. of lead ? 

7. If 8 lb. Avoir, of drugs are bought for $12^ a 
pound, and retailed at the rate of $16.25 a pound. Apothe- 
caries' weight, what is the gain on the whole ? 

8. What is the difference in the weight of 42| lb. of 
iron and 42.375 lb. of gold? 
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494. 



SYNOPSIS FOE REVIEW. 



OQ 
< 

H 

O 
O 

I 

oq 
P 



o 

p 



1. 



Rbctanoitlar 
sukpaces. 



1. Rectangle. 

2. Area of Rectangle. 

3. Unit of Measure. 



4 Rules. \ ^' ^^fl^ a/rmofrect. 
y ' J 2. To find either dimen, 

2. Artipicerb' Work. How computed. 

" Range. 
Township. \. Table, 

Sub-divisions. 



8. Government 
Lands. 



4. Rectangular 
Solids. 



5. Masonry. 



6. Boards and 
Timber. 



7. Capacity op 
Bins, etc. 



1. Definitions. 



1 



3. Rules. 



2. Rules. 



[ oj 



i 



1. Beet. Solid. 

2. Volume. 
2. Unit of Measure. 

1. To find volume of a 
rectangular solid. 

2. To find a required 
dimension. 

^ 1. How estimated. 

' 1. To find number ofbrieks 

in a eu.ft. of masonry. 

To find number ofPch. 

f stone in a given work. 

1. Definition of board foot. 

2. Rules, 1, 2 

'' 1. Standard Bushel of U. S. 

' 1. To find capacity of ^ns. 

2. To find eu. contents of 
a given number of gal. 

3. To find either dimen. 

3. Standard Liquid Gallon of U. S. 

4. Ck)mp. Table of Meas. of Capacity. 

1. To find capacity of a 
vessel in gaUons. 

2. To reduce gal. to cu. in. 

3. To reduce cu.ft. to hu. 

4. To reduce bu.tocu. ft, 

5. Tofindldimen.ofabin. 



2. Rules. 



5. Rules. J 



ft ANSWER^ 





:^ 



The answers to the introductory and more simple examples of 
many of the articles have been omitted. 



Art. 77. 



1, 


$5.98. 


2, 


$39.18. 


S, 


$137.87. 


4- 


$247.78. 


6. 


$38.58. 


6. 


$27.78. 


7. 


$189.75. 


8. 


$17.67. 


Art. 79. 


2. 


1646. 


S. 


1619. 


4- 


$65.94. 


s. 


$287.67. 


6. 


$376.71. 


7. 


4491. 


8, 


7504 lb. 


9. 


75686. 


10. 


73447. 


11. 


$696.87. 


12. 


$18.12. 


13 


$80.87. 


U^ 


$149.18. 


15. 


105233. 


16. 


$230.34. 


17, 


181776. 


18. 


11965. 


19. 


$944.65. 


20. 


$7193 28. 


21. 


$3554.05. 


22. 


1547164. 


23. 


$6693.23. 


24. 


15873478. 


25. 


$104560. 


Art. 91. 



10. $14.11. 

11. 3231. 

12. $51.24. 



13. 2123 tons. 

14. 2324 ft. 

15. 2324 days. 

16. $41.23. 

17. $230.43. 

18. $202.12. 

19. 224113. 

20. 721220. 

21. 210532. 

22. 4175. 
20. 51. 
24^ 5113. 

25. $15.21. 

26. $22.10. 

27. $25.26. 

28. 2710. 

29. 34213. 

30. $212.20. 

31. $6746. 

32. 221533. 

Art. 93. 

2. 1848. 

3. 3833. 
j^. 1318. 

5. 4195. 

6. 28286 miles. 

7. 26762 acres. 

8. 238670 ft. 

9. $240.81. 

10. $95.58. 

11. $38.08. 

12. $6.16. 

13. 33358. 
74. $64.84. 
15. $135.28. 
i^. $157.63. 
17. 8738 rd. 
i^. 45736 tons. 
25. 12336. 

;?5. 87588. 



27. 69356. 
^^. 4800. 
;?9. $3328.50. 

30. $1264.50. 

31. 33798. 

32. 35555. 
.f^. $291.35. 
J>^. $222.75. 

35. $3015.05. 

36. $5524.77. 

37. 10^86. ' 

38. $695.79. 

39. $5351.84. 

40. $101.10. 

41. 474889. 

Art. 95. 

1. 332650. 

2. $895.66. 
.?. 30443. 
.^ 6132. 

5. 2517. 
(5. $15.22. 
7. 4190 miles. 
,?. $3640. 
9. 78388 sq. mi. 

10. 3572 ft. 

11. $53945. 
i^. $9505.67. 
i^. 1909609. 
14^ $5044.25. 

15. $16948.50. 

16. $1417.16. 

17. 702. 

18. $36.50. 

19. 8346. 
m 16552. 

Art. 106. 

12. $4743. 
i.?. $1956. 



14' 



21. 
22. 
23. 



$6190. 

$40.50. 

$30.59. 

$622.50. 

$16120. 



Art. 107. 

2. 12771. 

3. 25830. 

4. 34104. 

5. $1239.30 
$1713.15. 

6. $3885.75 
$4521.60. 

7. $2209.32 
$2383.74. 

8. 482400 ; 
430944; 
874752. 

9. 2953316 ; 
5606496 ; 
7083104. 

10. $85692.24; 
$279759.96 ; 
$171384.48. 

11. $2529.25. 

12. $319192. 

13. $14064. 

14. $264958. 

15. 404914. 

16. 186516. 

17. 241768. 

18. $51188.63. 

19. 17903976. 

20. $154037.38. 

21. 15704325 da. 

22. 2082600 cts. 

23. 1508741097. 
2J^. 1587862270. 

25. 3654860576. 

26. 8198478608. 
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f 7. ©82275037. 

28. 8363731415. 

29. $2715413.50. 

50. $21718.16. 

51. 416304 

52. 0. 

33. 947363302. 
S^. 5395144320. 

35. 72618. 

36. $3594.24. 

37. $4101.25. 

38. 51408; 
$7454100. 

39. 277536 ; 
$49956.48. 

Art. 109. 

2. $3505.92. 

5, 3605472. 
^. 3906168. 

6. $19789.44. 

6. 84338.28. 

7. 16810320. 

8. 54793296. 

9. $109804.80. 

10, $9212. 

11, $430.08. 

12, $1923432. 

Art. 110. 

5. $472. 

6. $1824. 

7. $840000. 

8. 600000. 

9. 12600000. 

10. 104000000. 

11. 126930871- 

800 

12. 350310024- 

000. 

13. 96000. 
128000. 
268800. 

U. $400000. 

Art. 113. 

1. $1617.30. 
£. $50.19. 



S. $829.56. 
^. $3023.75. 

5. 17920. 

6. 2878. 

7. 37200. 

8. 151218. 
P. $7198.75. 

10. $18801, 

Whole. 
$10938, 

Farm. 
$4617, Stock 

11. $8232. 
i;^. $25 loss. 
13. 77050. 
i^. 92500. 

15. $171450. 

16. $43187.32. 

Art. 133. 

15. 1887; 
7303; 
2883. 

16. 47208J ; 
2754; 
131181f 

17. 484751. 
67297f. 
115458 J. 
$172.65. 
5801i lb. 



18. 
19. 

20. 
21. 

22. 
23. 



2584J days. 



$820.50. 
71474* mi. 
8219 men. 
2J^. 20116} A. 

25. 63362 rd. 

26. 1592 bbl. 
883t " 

27. 9375 bu. 

28. $108.50. 

29. 93 oranges. 

30. 91 yd. 
.^i. $256. 

Art. 136. 

3. 2340 A ; 
2047- 



(( 



(( 






tt 



tt 



1170A. 
^ 2248*1 
2070}f 
1610if 
1762ff. 



Art. 138. 

9. $9.58. 
10. $1489, 
ii. $25.21. 
12. 354 times. 

15. 416 
U. 672 
iJ. 1763 

16. 3300 
i7. 13^ 

19. 642^^ ; 

692H; 

220111. 

20. 1083AV ; 
254l4;vt. 

21. $1823jMr. 

22. $97. 
^5. $76. 

24, 475 acres. 

;?J. 87 horses. 

$110 left. 

26. 394 

27. 5482. 
;^^. 7198. 
29. 31416. 
5^. 7071. 
5i. 8723. 
32. 610. 

55. 28004Uf}. 

34. 1172f SJ. 
55. 4321. 
55. 2036. 

37. 3645I5H. 

5,?. 7500. 

39. 43785. 

4^. 4629. 

>^i. 346. 



Art. 139. 

2. 173. . 
5. 286. 



^ 4175. 

5. 437. 

7. 1931H. 

5. 7667l|t. 

9. 4175. 
iO. 544^. 
11. 1640Ht. 

Art. 140. 

9. 2824A%- 
i(?. 546,Vrf\fi,. 
11. $43. 
i;^. 20 lots. 
13. 84^. 

Art. 145. 

i. 4920. 
2. 9 times. 

5. 9 '* 

4. 394d50. 
J. 538. 

6. 443^. 

7. $10.78. 

5. 16399. 
5. $28.15. 

i^. 3000 lb. 
11. $7.50. 
i^. 42588. 
13, 718284. 
i4. 7 yeare. 
15. 55552. 
26. 50496. 
17. 7325. 
i,?. 826776. 
j?^. 76 cts. 
21. $107. 
;^^. $2123|. 
23. 42 weeks. 
^>^. $367. 
25. $1806. 
-^5. $30247. 
28, 3823 ; 

1849. 
;?5. $720; 

$530. 
30. 2008 ; 

1781. 
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51. $16550; 
$11925. 

52, 24 boxes. 
SS. 356 cprds. 

$4 cost. 

SJ^. 288. 

55. 2. 

56. 10. 

57. 1476. 
38. 49. 

Art. 165. 

2. 2, 3, 5», 7. 

5. 2«, 3, 5, 19. 

4. 3, 5, 163, • 

6. 2, 7, 13«. 
6f. 3«, 5, 7«. 

7. 2,3,5,7,11. 

8. 3, 5, 7, 11. 

9. 2, 3«, 163. 
i(?. 2«, 3*, 5«, 7. 
ii. 3«, 5, 7«. 
i^. 11, 31, 41. 
13. 2«, 5, 101. 
U. 2'\ 3, 7. 

15. 3% 6*, 7, 19. 

16. 19, 23, 29. 
i7. 2,5,7,11,13. 

18. 3*, 5, 7«, 13. 

19. 2,5,7,11,41. 

Art. 170. 

2. 14. 

3. 32. 
-^. 5. 
6. 18. 

6. 1^ 

7. 22. 
^. 42. 
5>. 24. 

Art. 171. 

£. 4. 

3. 7. 

-^. 27. 

5. 2. 

6. 1. 

7. 13. 



8. 13. 

a 113. 
i(?. 17 ; 87. 
11. 124 ; 2. 
i^. 12 ft. 
13. 3 bu. 
i^. 4329 ba^. 
i5. 5 ; 9 ; 11 hr. 
16. 8162 rails. 

Art.' 177. 

S. 2856. 
5. 120. 

4. 450. 

5. 30030. 

6. 13860. 

7. 1680. 
5. 5280. 

Art. 178. 



s. 


4896. 


3. 


16800. 


4. 


51282. 


6. 


1560. 


6. 


7200. 


7. 


3060. 


8. 


1680. 


9. 


315. 


10. 


240. 


11. 


180 ft. 


12. 


$60. 


13. 


384 


1^ 


63. 


15. 


$4536. 


16. 


720 bu. 


Art. 182. 


3. 


13. 


4^ 


4. 


5. 


14. 


6. 


130. 


7. 


33. 


8. 


61. 


9. 


14839. 


10. 


16. 


11. 


9f. 


12. 


ifiV- 


13. 


82. 



U. 403. 

15. If. 

16. 41\. 

17. 10 tons. 

18. 98 bbl. 

19. 8]^ tube. 

20. 16 ahillings. 

21. $.50. 

22. $.36. 

23. 120 bu. 

24. 44 yd., 1st. 
22 yd., 2d. 

25. $.77. 

26. 144 bu. 
21. 4 chests. 
28. 48 days. 

Art. 209. 
13. f 

i5. f 

17. -Ue. 

18. A- 

20. J. 

^^. JH- 
Art. 211. 

7 BIOS 
'• 16 • 

9. ^^iP-. 
10. *VtP- 

11. ^w*. 

i;J. AJJi days. 



74. 

iJ. ^pi. 

16. isif^. 

Art. 213. 

5. 17Jf. 

6. 28|. 

7. 30}. 

8. 18|. 

9. 1018H. 
i(?. 50^. 
11. 60i. 

31. 1029Jf|. 
Art. 218. 



^. H; 

Tet' 
6- Hi 

TST' 

Q 36 . 

*'• TIT > 

■'^- «; 



a » if* 

» To* 



m 






; ^ 



2 



i'-Hi 



*!• 



i6. m 



17- m 



«* M * 
> ft » 



TIF* 



1%; 
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Art. 221. 

3. IJ-J. 

5. 82^ f. 

6. 2Q2s\. 

9. 22\i. 

10. 106gij. 

11. 69/^. 
i:^. 490^1. 
i,?. 351^ yd. 
U. 9A yd. 
15. 301}|. 
75. 88J. 

i7. 191|?. 

Art. 224. 

4. if. 

6. 26 A- 

7. SByJif. 

5. 164}!. 

ii. in. 

12. IVt. 
U- 10 A. 

ie. 16sV^. 
i7. 1835f 

i^. 248j4ir- 
19. 115if. 



i. 885^, 



Art. 226. 

the 
greater. 

2. 69J|. 

3. 182H. 

4. 1014JJ. 

5. J^. 

A? 8 8 

7. 149^^. 
^. HH. 



i7. 34H. 

i-^. 68iJ. 
i.^. 158^^. 
i4. 328||. 
iJ. 265x%. 

Art. 229. 



;^. 7f . 

3. 2f . 

>^. 11^. 

5. If. 

6. ^^. 

7. 21. 

8. |. 

5. 16|. 

i^. 24. 

12. 15. 

i.?. 2^ 

U. 20. 

i5. 126. 

ie. 128^ 

17. 255. 

19. 72. 

i*^. 119|. 

^<^. 1532. 

23. 1287. 

^^. 5386. 

25. 3949^. 

^(5. 15099. 

;^7. 12756s^. 

29. 1212. 

.?^. 3624. 

31. 7429. 

.?^. 3729. 

.?^. 13272. 

3J^. 10200f. 

,?5. 23586. 

208993;^. 

322. 

36. $580. 

.?7. $15 ^. 

.?5. $1769rV 

.?5. $9 10 J. 

¥>. $7i ; $22i ; 
$60 ; $112^. 



Art. 232. 

J. |. 

^. n. 

5. f. 

7. A. 

iO. 512. 

11. 32. • 

i-?. 1530. 

13. 62^. 

i-^. 5278. 

15. 1%\. 

Ifi 9 9 

i7. $695. 

id. $345. 
i'^. $12j/\f. 
-?/. $63ffV 
22. $145|. 

:^4. $11,651. 

25. $2293}. 

j^e. $7196. 

21. $5734. 

^^. $471}- 

30. $28J. 

.?i. $199|J. 

32. $73,25. 

55. $llO|f. 

54. 4244|. 

Art. 235. 

2. -}^, 

3. ■i\^. 

^- irf T. 

7. A. 
P. 6J. 
10. 16AAy. 

i;?. 5^. 
IS. .12^^. 
i4. 17j\,. 
15. $t^.. 



ie. 5i}. 
i,?. $10}|. 

^5. l4yV 

20. $85f. 

22. 6H lb. 
;^5. 176^ lb. 

Art. 238. 

2. 117. 

3. 126. 

4. 205f . 

5. 408if . 

e. 877J. ' 

7. 1486^. 

8. $147. 
5. 13j^. 

10. 20/A. 

ii. 29|. 

i;?. 67,5^. 

13. $3J. 

i.^. 6 sons. 




25. 14. 

^^. «f . 

27. 5I|. 

^5. 17{f. 

:^9. IJ. 

5a ifsi. 

5i. If. 

32. 1521^. 

55. 63. 

5^. 8|}. 

55 $10450. 

5(5. 12 J tons. 

37. $tVf' 

55. $2.18J. 

4^. If 

47. L 
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U- 2. 

^- 4f. 
46. 6}^ mo. 

47. mi- 

45. If. 

50. 15^. 

ctp 7 47 



Art. 242. 

i. }. 

5. f. 
-^. f. 
5. A- 
^- A- 
7. A. 
^. A« 

IS. J. 
^^' Aiy 

Art. 245. 

■'• T7> 7¥» 7T> 
66 

;?. 84 

3. 1677iJ. 

4. 3U. 

5. 3043J. 

6. 9072. 

7. $4612. 

8. 110588 rV- 

9. 7,V. 
i^. $10946. 

11. $4. 

if. $.75. 

IS, $4577^. 



74. $410H- 
i5. 4J tons. 
i6. 146^ miles. 
17. 3|. 
i<?. 134 days. 
19. $192tt. 

^a |4^A. 
:^i. $5625. . 
^^. Inc'd ^. 
^S. Dim'd ^. 
<^.4. Off bu. 

^e. $t. 
27. 378 bbl. 
;^<?. $3329 J; 

47 acres. 

$108. 

14/^ cords. 

20 bbl. 

$lf. 
$1840. 



£9. 
30. 
31. 

32. 
33. 
34. 



152i ft. 



S5. 1 A ; ^' 

36. $3224 cotton 
$2418 sugar. 
$1488mon'y 
$9672 total. 



37. 
38. 
39. 
40. 

41. 

42. 

4S. 
44. 



Wt* 



rff- 



71 



2i. 
2iA. 

817 

45,^ 



Art. 267. 

i<?. .596. 

19. .0625. 

-?a .0012. 

^7. .000074. 

22. .0000105. 

23. .000099010. 

24. .437549. 

25. 3040000.- 

0000012. 

26. 600.00000- 

024. 



27. 495705000.. 

0043075. 

28. 4735000.- 

00903624. 

Art. 283. 

15. %\. 

16. $1 . 

17. %^. 

18. tV. 

19. A. 
20.%. 

21. %\. 

22. $|. 

/So. <Pt. 
^4" TIT* 

25. %. 

27. $15f. 

28. $36t. 
;^5. $9|. 
30. $27|. 

^i. 24rV 
^^. 84^. 
33. 38A. 
54. 104ii^. 

Art. 285. 

3. 

4- 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



$.75. 

$.o7o. 

.56. 

.9375. 

$.0. 

$.465. 

.024. 

.8125. 

.83333 + . 

.25925 + . 

.76785 + . 

14. .24666 + . 

15. .60625. 

16. .05078 + . 

17. .003125. 

18. .005625. 

19. .7. 

20. .032. 

21. $1,875. 

22. $.066. 

23. 101.76. 



24. 225.625. 

25. 11.125. 

26. 8.6625. 
:^7. $.934375. 
28. $4,008. 
<^5. 12.69. 

Art. 288. 

2. 1.703326. 

3. 599.007. 

4. $206,874. 

5. .058815. 

6. 51.180606. 

7. $275,215. 

5. 150.0660325. 

9. 79.9992. 

i^. 111.233 A. 

11. $70.03. 

i;^. 1.5547 + . 

13. $7062.15. 

14^ 387.33 rods. 

15. $5984.80. 

Art. 290. 

;?. 253.86319. 

3. $533.06. 

4. $26.6875. 

5. .376118. 

6. $161,085. 

7. 1.99655. 

8. 10.040174 

9. 103.5. 

10. 4.9999875. 

11. $.25. 
i^. $0625. 
13. 6.3045. 
i^. .238517 + . 

15. 1.873125. 

16. $129.0625. 

17. .oo-t^. 

18. .57675. 

19. .09. 

20. 219485 A. 
;^i. $6.458J. 

22. f 411.58. 

23. 1.6625. 
j^.4. 4075. 

25, $95. 

26. $47.07. 
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Art. 293. 



2. 


.38615. 


3. 


14.21628. 


4. 


.00087. 


S, 


24.5470»326. 


6. 


$105,138. 


7. 


$36.0062. 


8. 


572.8. 


9. 


620.7. 


10. 


1.375. 


11. 


676. 


12. 


20.496. 


13. 


.04765625. 


U> 


.0431388. 


15. 


7.03125. 


16. 


15.015. 


17. 


.0084375. 


18. 


1252.6875. 


19. 


$53.5. 


20. 


114 75. 


21. 


.0615. 


22. 


$155.8475. 


23. 


556.718bu. + 


U- 


$446.25. 


25. 


$438. 


26. 


$14891.925. 


27. 


$53,696 + . 


28. 


$1230075. 


29. 


$113,235 + . 


30. 


$115,237 + . 


31. 


$389.49. 


32. 


$242,937 + . 


33. 


402.788976. 


34. 


4.437. 


35. 


1.69064. 


36. 


7.03175. 


Art. 296. 


2. 


22.66|. 


3. 


4500. 


4. 


.2. 


6. 


1.25. 


6. 


36.4. 


7. 


4602. 


8. 


73.73 ; 




24.5766+ ; 




5898.4 ; 




85.0720 -i-. 



9. $95 ; 
$15,125. 

10. 14i times ; 
80 
6.42+" 

11. .81 ; 6.661 ; 
.075. 

12. 3. 131331 
313.1381 
3131.33t 
8l3l3.3f 
313133|. 

13. 887.5 ; 
38.75; 
3.875 ; 
.3875. 

U. .6455. 

15. 50000 times. 

16. $8000. 

17. .4. 

18. .16. 

19. .1344. 

20. .0175. 

21. .00734. 

22. $.72. 

23. .0001. 

24. 100000. 

25. 121.875. 

26. .0033i ; 10. 

27. 23 tons. 

28. 12 coats. 

29. 17 horses. 

30. 136 bbl. 

31. $65,406 + . 
3^. 550 lb. 

33. $6.25. 

34. 135 lb. 

35. 6.375. 

36. 1554. 

37. 688. 

38. 2.07887 + . 

39. 11.338+. 

40. $295. 

Art. 305. 

1. .4375. 

2. .8; .875; .36; 
.8125; .575. 
.088; .885. 



4. 


.867142; 




.7; .81;. 324; 




.476190 ; 




.17073. 


6. 


.416 ; .53 ; 




.590; .36; 




.313. 


7. 


.12; 125; 




2941176470- 




588285; 




484375; .6; 




28125 ; .088; 




'238095 ; 




.228a 


Art. 306. 


2. 


A. 


3. 


|. 


-^•H. 


5. 


». 


6. 


«. 


7. 


*. 


8. 


iVr. 


9. 


m- 


10. 


^' 


11. 


97 


12. 


H- 


13. 


«• 


14. 2i|. ' 


15. 


12^. 



Art. 307. 

*• TSf Tit* 

3. 7iW;2|H; 

4' T2S' 

6-m- 

7. tf. 



8. -gh* 

9. fg. 

Art. 313. 

4. $172. 

5. $19.88}. 

7. $856. 

8. $884. 

Art. 315. 

2. $157,875. 

3. $3986.722 

4. $4488f 

5. $4696.80. 

6. $65,876. 

7. $438.75. 

8. $9.1876. 

9. $40,176. 

10. $17.71. 

11. $325.80 + . 

12. $183.15. 

13. $212.76. 

14. $85.98+. 

15. $23.96 + . 

Art. 316. 

2. $6.66 + . 

3. $30.84+. 

4. $680,70+. 

5. $89.65 

6. $20,178 + . 

Art. 320. 

1. Dr. $812 72. 

2. Cr. $21788.'- 

16. 

Art. 327. 

1. $448.07. 

2. $1489.46. 

3. $1489.84. 

4. $6058.50. 

5. $81.80. 

6. $258.85. 

7. Cr. Bal., 

$169,675. 

8. Note to Bal., 

$176.16. 
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Art. 328. 

L $60. 

S. $59.57. 

S. $21,875. 

^. $7.50. 

5. $3228.84. 

6. $8.40. 

7. $.50. 

8. $1165. 

9. $83.531J. 
10. $191.10. 
IL $4.68}. 
12, $122.50. 
i5. $.83|. 
14^ $.15. 

i5. $176,475. 

iff. $104.10. 

17, 23 bu. 

i<?. $21,125. 

19. 134| tons, 

f^. 21557.47343. 

2L 48 lb. each. 

22. $1581, gain. 

;?^. $450. 

24. $2,625. 

;?5. $1.25 per C. 

26. .15. 

;?7. $4.50. 

28. $5.06 + . 

29. $196.21 + 

50. 11001b. 

51. 80 bu. 
^^. 1.68 + . 
SS. $3.40 + . 

54. 188 bu. 

55. $74, cost. 
$59, selling 

price. 

56. $232,743. 

Art. 425. 

£. 45515 gr. 
^. 105948 oz. 
^. 910 in. 

6. 68245 min. 
5. 63964 ft. 

7. 2046 in. 

^. 222 eighths. 



9. 43695 sq. ft. 
10. 224800 P. 
ii. 8960 sq. A. 
12. 29106 1. 
IS. 9896 cu. ft. 

14. 6216 pt. 

15. 792 qt. 

16. 3 4800. 
i7. 1008 gi. 
18. 14918 lb. 
i9. 5480 pwt. 
20, 34785. 

>^i. 525600 min. 
22, 7948800 sec. 
<^,?. 8784 hr. 
24, 19325. 
;^5. 200 quires. 
26. 864 doz. 

78B60 d. 

2650 ct. 

8380 d. 

$1045.50. 

960 rd. 

563 bbl. 

80 boxes. 

$29.25. 

13440 times. 

1440 min. 

2160 sheets. 

$36. 

2419200. 

11082240. 

417 min. 

36 bottles. 
4S. 876576 hr. 

44, 1485 copies. 

45. 256 pp. 
4S. 3625 lb. 
47, 8344 lb. 
4S. 29501b. 

49. 82620. 

50. 6325 lb. 

51. 3l501b.N.Y. 

52. 7545 '* *' 

53. 461824 " 

54. 14001b. 

55. 1800 lb. 
66. $136,262. 
57, $124,095 + . 



28. 
29. 
30. 
31, 
32, 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41, 



58. $4,825. 

59, $10.13|. 

Art. 428. 

2. 15 w. 4 da. 9 hr. 40 min. 

S. 10 mi. 8 ch. 20 1. 

4. 2081 lb. 9 oz. 10 pwt 

5. 50 mi. 

6. 1605 A. 

7. 1 sq. mi. 

8. 125 cu. ft. 840 cu. in. 

9. 297 C. 26 cu. ft. 

10. 15 hhd. 19 gal. 3 qt. 1 pt 

11. 846 bu. 

12. 264 bbl. 26 gal. 3 qt. 

13. 12965 gal. 

14. Cong. 63, O. 2, 5 10. 

15. 14 lb. 10 oz. 18 pwt. 22 gr. 

16. 25 T. 15 cwt. 70 lb. 

17. 25 cwt. 37 lb. 15 oz. 

18. 12 lb. 6 oz. 

19. 201 bu. 

20. 15J bbl. 

21. 208 bu. 

22. 81.72 quin. 

23. 5 w. 1 da. 1 hr. 1 min. 1 sec. 

24. 191 mo. 8 da. 11 hr. 40 min. 

25. mr 83' 20". 

26. 87 deg. 50 naut. mi. 
886 gro. 1 doz. 4 pens. 
227| doz 

29. 251 sc. 

SO. 22 Rm. 7 Qu. 10 sh. 

31. 151 Bund. 8 Qu. 

32. 411 Cr. 2s. 

33. 2038 fl. 

34. 80 half-sov. 

35. £44 2s. 2d. 2 far. 

36. 450 f r. 

37. 46sov. 6s. 3.9 +d. 

38. 200 marks. 

39. $1689600. 

40. 4725 lb. 

41. $32.55 N. Y. 

42. r 3'. 

43. 456 da. 12 hr. 45 min. 

44' $1.87i. 

45. $48. 

4e, $56.16. 



i 



872 



ANSWERS. 



Art. 431. 

3. igr. 

6. ^oz, 

7. J sq. rd. 
^. .32 pt. 
9. If yd. 

i6>. .33 ft. 

ii. f oz. 
12. f yd. 
ij. f 1. 

U, .252 min. 
15. fii sq. rd. 

Art. 433. 

j?. 10b. lOd. 

3, 54 31 Blgr. 16. 

>^. 85 rd. 5 ft. 6 in. 

6. 9 oz. 

e. 3 ft. 9 in. 

7. 8.8 oz. 

^. 17 da. 3* hr. 
9. lis. 1.2d. 
m 86 P. 4 sq. yd. 

2 sq. a 60H 

sq. in. 
11. 6f oz. AvoiT. 
IS, 14 cu. ft. 691i 

ca. in. 
13. 5" 48' 7.2". 
i>^. f35 TTi36. 

15. 18cwt.961b.14oz 

16. 55 gal. 1 pt. 

17. 16 sq. yd. 7 sq. ft. 

36 sq. in. 

18. 58 3l3lgr.7A. 

19. 6gro. lOfdoz. 
^a 2 mi. 106 rd. 1 ft. 

10.176 in. 

21. 3 gal. 3 qt. 1 pt. 

2gi. 

22. 2 pk. 2 qt. 1 pt. 

23. 212 rd. 

24. 4 T. 5 cwt. 55{ lb. 

25. 1 A. 60 P. 

26. 2 Cd. 89.6 en. ft. 
SP'. 57Td.9 ft. lOJ in. 



f.^. 6 Qo. 6 sheets. 
29. $54.16i. 

Art. 435. 

^. AgaL 

3. £^. 

4. .01 bu. 

5. .0001 lb. 

6. .0004 ton. 
.018 ton. 

7. ^ cord. 
^. .00045 oz. 
^. Winston. 

ia ^ da. ; .005 da. 
ii. .02 rd. 
12. a pt. less. 
1^' tAt '^* 

Art. 437. 

S. J bbl. 
^. .4375 Cd. 

4. .22+ hhd. 

5. m lb. 

6. J. 

7. .100304. 
^. 5 .7. 

9. .005489 Tp. 
ia .3. 

11- H- 

12. .57758 lea. 

i^. A- 
i>^ .001625. 
i5. .09. 

le-n^ 

17. £\i. 

Art. 438. 

• 

1. 44352 steps, 
j?. 18 h. 45 min. 

3. $53.1665125. 

4. $199.25. 

5. $111.94. 

6. £60. 

7. $128.23J. 
A $34,574. 

9. 708A ^u., ni. 
6574 bn., La. 
634tf bn., N. Y. 



10. 5714f bo., Ct 
5333i bu., N. J. 

11. $332,679. 
le. 15 carats. 

13. 424.98775 A. 

14. $90. 

15. $13455.09 + . 

16. $3,525. 

17. $87,815. 

18. $2.46+. 

19. J. 

20. $138.95. 

51. 3125 bn. 

52. 720 centals. 

53. 5 bbl. 152 lb. 

54. $21,988 + . 

25. «ff . 

26. $2.93. 
;^. 487i Rm. 
S8. 306| Rm. 

Art. 440. 

3. 22 yd. 2 ft 10 ia 

4. 19 Cd. 3 cd. ft. 

13 cu. ft. 

5. 2 hhd. 17 gal. 

2 qt. 3 gi. 

6. 15 h. 28 min. 

7. 60 gal. 1 qt 

8. 22 cwt. 84 lb. 

14t oz. 

9. 10 Pch. 9H cu. ft. 
10. lb 11 3 2 B2 gr.6. 
ii. $133.2475. 

12. $61.50. 

i^. 31 yr. 11 mo. 3 da. 

Art. 441. 

3. 25 Cd. 6 cd. ft. 

4 cu. ft. 

4. 239 rd. 11 ft 

5. 8 cwt. 411b. 10 oz. 

6. 10s. 7id. 

7. 5 lb. 3 oz. 10 pwt 
^. 1 w. 6 da. 5 hr. 

17 min. 16.8 sec 
P. 29 gal. 1 qt 1 gi 
10. 1 mi. 198.4 rd. 
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11. 6| doz. 

12. 53 3 5 3 2. 

13. 20 h. 24 min. 
U. 65 44 P. 

15. 8 gal. 3 qt. 

16. $7306.71 + . 

17. 13 cwt. 38 lb. 

18. 30 Cd. 5 cd, ft. 

14 cu. ft. 

Art. 442. 

2. 7 yr. 9 mo. 1 da. 

3. 3yr. 11 mo. 28 da. 
^. 2 yr. 5 mo. 24 da. 
6. 258 da. 

6. 1 yr. 10 mo. 12 da. 
6h. 

8. 204 da. 

9. 167 da. 21 h. 

10. 2 yr. 5 mo. 8 da. 

9 h. 22 min. 

11. 2 vr. 8mo. 10 da. 

4 hr. 14 min. 
59 sec. 

Art. 443. 

2. 26 bu. 1 pk. 6 qt. 

3. 39 Cd. 3 cd. ft. 

4. 13 hhd. 42 gal. 

3qt. 

5. 2715 bu. 

6. Cong. 25 0.6 5 11 

3 5 TTl. 36. 

7. £120 18s. 6d. 

8. 189 A. 40 P. 16 

sq. yd. 6 sq. ft. 

10. 89 T. 11 cwt. 1 qr. 

19 lb. 14 oz. 

11. 557 yd. 2 ft. IH in. 

12. 13 T. 3 cwt. 67.8S 

lb. 

13. $196,796. 
U' $125.25. 

Art. 444. 

2. 61 A. 31 P. 8 sq. ft. 

3. £7 Is. lid. 
£6 Is. 4f d. 
£4 8s. 8id. 



J^. 81 bn. 1 pk. 5 qt. 
Ipt. 
28 bu. lpk.l.9pt. 
23 bu. 2 pk. 2 qt. 

5. 12 yd. 5f { in. 
6 yd. 2|| in. 
e. 2 Cd. 5 cd. ft. 13J 
cu. ft" 

7. 8580 rails. 

8. 1 sq. mi. 42 A. 112 

P. 26 sq. yd. 8 
sq. ft. 

9. 337 yd. 1 ft. 7} in. 

10. 70 times. 

11. 243 boxes. 
13. 9 cwt. 42 lb. 

14^ 165 A. 25 P. 24.4 
sq. yd,, nearly. 

Art. 448. 

2. 107° 19' 48|". 

3. 122" 26' 45^ W. 

4. 71^* 12' 15" W. 

5. 90th W. ; 90th E. ; 

180th E. 

Art. 450. 

2. 50 min. 21^ sec. 

3. 1 hr. 17 min. 24 

sec. A.M., next 
day, or at night. 

4. 5 hr. 57 min. 49 

sec. 

5. 5 h. 59 min. 61 

sec. 

6. 1 hr. 3 min. 58 sec. 

7. 1 h. 18 min. 32f 

sec. 

8. 51 min. 18 sec. 

9. 1 hr. 40 min. 8 sec. 

10. 6 hr. 28 min. 27 

11. 1 h.' 33 min. 27 

sec. 

12. 5 hr. 6 min. 15H 

sec. A.M. atCinn. 
4 hr. 53 min. 43 
sec. A.M. at Chi. 



4 h. 43 min. 18 

sec. A.M. at St. 

Louis. 

13. 12 h. 7 min. 41 

sec, at night, B. 

4 h. 53 min. 46^ 
sec. P.M., St. P. 

2 h. 58 min. 6 sec. 
P.M., Ast. Or. 
IJ^. 5 h. 46 min., later, 
Rome 

5 h. 5 min. 32 sec, 
later, Paris. 

15. 10 h. 58 min. 37 
sec, loses. 

Art. 454. 

1. 52 ft. 9'. 
^.319 ft. 4' 3". 
3. 23 ft. 10' 9 '. 

Art. 456. 

2. 68 ft. 

3. 55 ft. 10' 3" 2'" 

8"". 

4. 240 ft. 9' 4". 

5. 50 ft. 9 10 " 6'". 

Art. 465. 

1. 63 sq. yd. 

2. 74 ft. wide. 

3. 61 ft. long. 

4. 152 sq. yd. 1 sq.ft. 

5. 348 sq. yd. 4 sq.ft. 

6. 379J sq. rd. 

7. 32 sq. ch. 2 P. 

8. 427J sq. ft. 

9. 7 sq. rd. 1 sq. yd. 

6 sq. ft. 88 sq. in. 

10. 18 ft. 3 in. width. 

11. 7 ch. 35 1. length. 

12. 18 yd. 2 ft. . 

13. 58|i sq. yd. 
U. 48. 

15. 44 yd. 

16. 260 yd. 

17. 88| yd. 

18. 81} yd. 
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19. S98.54+. 

W. $106.48. 

ei, $81.87 + . 

£2. $146.40. 

£3, $60.95. 

U- 1080 tiles, 

^5. $608.40. 

£6. $65,475. 

^7. 21.29U squares. 

^8. $139.57. 

£9. $198. 

30. $27,378+. 

31. 840 sods. 
3^. 28| yd. 

33. 13S rolls. 

34. $71.60. 
^5. $13,525 + . 

36. 11316 shingles. 

^7. $25.55. 

38. $447,989 + . 

Art. 467. 

1. 90 A. 

^. 32 rd. wide. 

3. 190| farms. 

4. .625 A. 

5. 264 rd. 

6. $7594.80 + . 

7 40 

8. 25 rd. 

9. $220 less. 
10. $4000 gain. 

Art. 468. 

1. 80 A. ; J Sec. 
^. 5760 rails ; 
$230.40. 

3. $340. 

4. 240 A- ; f Sec. 

5. 120 A. left ; 
$27.20 gain. 

6. 420 A. left ; 
$635 gain. 

Art. 474. 

1. 96 cu. ft. 
e. 108 cu. ft. 

3. Si ft. 

4. 221 cu. ft. 
^. <^(?5 ca. jd. 



6. 8 cu. yd. 26 cu. ft. 

297 cu. in. 

7. 7 cu. yd. 11 cu. ft. 

200 cu. in. 

8. 5 cu. yd. 25 cu. ft. 
5. 1 J in. , height. 

10. 8 in., height. 

11. 9 ft. 2 in., length. 
1^. 4840 cu. ft. 

13. 12^ Cd. 

i^. 8 ft. 

16. $13,182 + . 

16. $166.60. 

17. 8 ft. 

18. 75 cans. 

19. $410,156+ 
£0. 24 ft. 

Art. 477. 

^. 31278 A bricks. 

3. 60 Pch. 

4. 49A Pch. 

5. 63961 + bricks. 

6. $1607.82 + . 

7. $505.50. 

8. 672 Perches, 

9. $3276. 

10. $423,629 + . 

11. 2214 cu. ft. ; 
$344.40 cost 

Art. 481. 

3. 53i. 1^. $6.14+ 

4. 93|. i5. $1,064. 

6. $4.20. 16. 131 ft- 

7. $15.75. ie. 62f ft. 
9. 6 ft. 17. $9.90. 

ii. 16 in. 18. $9,425. 
iP. 315 board ft ; 

26} cu. ft. 
m $159,365. 
n. $90. 
;?;?. 396 posts ; 

11880 ft. lumber. 

$274824, cost. 

Art. 485. 

1. 96 bu. 

5. 160 cu. ft. 
3. 138| bu. 



6. 15 ft. 

6. 9| ft. 

7. 3 ft. 

<?. lost ^^• 

9. 192 bu. oats ; 
153| bu. potatoes. 

10. 57J bu. apples ; 
72 bu. barley. 

11. $1920. 
le. $173.25. 

13. $205,056. 

14. $259,072. 

16. 39yV bbl. 
i6. 697i tons. 

17. $861.13 + . 

18. 8i tons. 

19. $27. 

;^^. 270 tons. 

$1485. 
£1. $1476. 

Art. 490. 

^. 149f ^ gal. 

5. 6 bbl. 

4. 404J cu. ft. 

6. 54f hhd. 

6. 19681 lb. 

7. 3500f f gal. 
^. 5 ft. 7| in. 

9. 7163.1 cu. in. 

10. 7.4805+ gaL 

11. 680^: gal. 
5687t lb. 

1^. 604.8 cu. in. 

13. $43.09+ gain. 

14, 4U gal. 
16. 637^ bu. 

16. 23625 lb. 

17. $22,797 + . 

18. 314J cu. ft. 
• 2352ffgal. 

19. 469.39+ Im.Gal. 

Art. 493. 

3. 11 lb. 8 oz. 7 pwt 

7gr. 

4. 131b. 12+ oz. 
6. $75.46875. 

6. 87J oz. 

7. $57,986 + . 

8. 52545 gr. 
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